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ABSTRACT 
Objectives: This study investigates the relationships between maternal psycho-social 
factors and brushing practices in low-income children aged 1-5 years old. 
Methods: Data from The Oral Health Advocates in Public Housing (OHAPH) study was 
used. Analyses were limited to 1–5 year old children and their mothers (n =941). Mothers 
were surveyed regarding their knowledge about child’s oral health, self-efficacy and self-
motivation related to brushing their children’s teeth twice a day. The main outcome 
measure was children’s brushing frequency reported by their mothers. Analyses were 
conducted in SAS 9.4 to account for the complex sampling design. 
Results: Maternal knowledge about child’s oral health was significantly associated with 
maternal self-efficacy (OR=1.95; 95% CI=1.44-2.64), significant association was also 
found with maternal self-motivation (OR=3.24; 95% CI=1.42-7.36). Self-efficacy and 
self-motivation were highly associated (p-value <0.0001), mothers who reported having 
high level of self-efficacy were highly motivated as well (77.8%). Most of the children in 
this sample had their teeth brushed twice or more a day (65.3%). Maternal self-efficacy 
was a strong and significant predictor of child’s brushing frequency (OR=10.51; 95% 
  vi 
CI= 6.98-15.81). Maternal self-motivation has also showed a statistically significant 
association with child’s brushing frequency (OR=7.41; 95% CI=2.63-20.85). However, 
higher level of maternal knowledge about child’s oral health was not significantly 
associated with having the child’s teeth brushed twice or more a day (OR= 1.33, 95% 
CI= 0.96-1.84). Older children and those who had visited the dentist within the past year 
showed higher odds of having their teeth brushed twice a day in comparison with 
younger children and those who didn’t visit the dentist. Being a Hispanic child lowers the 
odds of brushing frequency. Mediation analysis showed that maternal self-efficacy and 
self-motivation are both mediators in the pathway between maternal knowledge about 
child’s oral health and child’s brushing frequency, full mediation was observed.  
Conclusion: Maternal self-efficacy and self-motivation are associated with children’s 
brushing practices. Since these factors are modifiable, designing tailored interventions 
targeting mothers with the aim of improving child’s brushing frequency could be the key 
to increase the oral health potential for young children from low-income families early in 
life. 
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CHAPTER I: INTRODUCTION  
 
Tooth decay is a silent epidemic, it is  the single most common chronic childhood 
disease; it is 5 times more common than asthma, 4 times more common than early-
childhood obesity, and 20 times more common than diabetes. Dental disease can have 
serious and expensive consequences if left untreated. These include: pain, infection, 
problems eating, weight loss, early tooth loss, low self-esteem, trouble sleeping, poor 
speech development, lack of concentration in school, missed school days and failure to 
thrive. 
The disease of Early Childhood Caries (ECC) has been defined as “the presence 
of 1 or more decayed (non-cavitated or cavitated lesions), missing (due to caries), or 
filled tooth surfaces” in any primary tooth in a child 71 months of age or younger (Drury 
et al., 1999; Kaste, Drury, Horowitz, & Beltran, 1999). According to World Health 
Organization, worldwide 60-90% of school children have dental cavities.  Based on data 
from NHANES 2011-2012, Centers for Disease Control and Prevention reported in 
March 2015 that ECC remains the greatest un-met health need among children in the 
United States of America. Approximately 23% of children ages 2-5 years had dental 
caries in primary teeth. Untreated tooth decay in primary teeth among children aged 2-8 
was twice as high for Hispanic and non-Hispanic black children in comparison with non-
Hispanic white children (Bruce A. Dye,; Gina Thornton-Evans, 2015). 
Risk factors for caries development include: physical, biological, environmental 
and life-style related factors. Psycho-social factors such as: family, culture, community 
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and social issues, appear to impact the prevalence of caries among low income 
population, in particular. 
Untreated dental caries is greater among poor and low-income children from 
racial/ethnic minorities, and studies have confirmed the strong relationship of 
socioeconomic status to caries risk (Hooley, Skouteris, Boganin, Satur, & Kilpatrick, 
2012). Lee and Divaris described socioeconomic status as the most important " upstream 
" determinant of poor oral health in children because of its role in health behaviors, 
environmental exposures, and health care utilization (Lee J, 2014). Racial and income 
based disparities are expected to continue and exacerbate under the forces of growing 
income disparities and demographic trends. 
Family is part of the child’s environment; parents primarily influence children in 
setting up standards of their actions and behaviors. The literature is growing on the 
association between caries experience in children and characteristics of the family, 
parental oral health behaviors and life styles (Adair PM, Pine CM, Burnside G, 2004; 
Poutanen R, Lahti S, Seppä L, Tolvanen M, 2007; Skeie MS, Riordan PJ, Klock KS, 
n.d.). A case-control study done in 2014, found a significant relationship between 
parenting practices, parent child interaction quality and childhood dental caries (Jong-
lenters, Duijster, Bruist, Thijssen, & Ruiter, 2014). Another study found that parents' 
internal locus of control (LoC) and observed positive parenting practices on the 
dimensions: positive involvement, encouragement and problem-solving were important 
indicators of dental health in children of Dutch, Moroccan and Turkish origin (Duijster et 
al., 2015). 
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The parent’s role is vital in establishing behaviors related to childhood dental 
caries, including children's oral hygiene and frequency of sugar consumption (Hooley et 
al., 2012). Mothers, in particular, greatly affect their children’s oral health since their oral 
health behaviors greatly influence those of their children (Choi & Ahn, 2012). A study 
was done in 2015 to examine the association between tooth brushing habits of 8-9 year-
olds and maternal behaviors and attitudes towards oral health in a sample of Japanese 
population. Results showed that these maternal factors appear to be important predictors 
of children's tooth brushing habits in this Japanese community sample (Kino, Bernabe, 
Sabbah, & Aukett, 2015). 
Without mothers’ basic knowledge of caries risk factors and how to take care of 
their children’s teeth, it is difficult to employ effective disease prevention strategies. It 
has been found that mothers with higher educational qualification and information gained 
through dentist had a better knowledge about child's oral health (Suresh, Ravishankar, 
Chaitra, Mohapatra, & Gupta, 2010). The findings from a study by Heima et al in 2015, 
confirms the role of caregiver education in child dental caries and indicate that caregiver's 
behavioral factors are important mediators of child oral health (Heima & Milgrom, 2015).   
Maternal knowledge about child’s oral health is necessary but not a sufficient 
component by itself to improve child’s oral health behavior. Recently, interest in 
understanding the social determinants of disease and behavioral and psychological forces 
that influence children’s oral health outcomes has increased. Although there has been 
significant research on factors that contribute to ECC, there is a paucity of research 
focusing on the impact of maternal behavior and related psycho-social factors on ECC. 
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Maternal self-efficacy and maternal self-motivation are two important psycho-
social factors that can influence engaging in and maintaining oral health behaviors. 
However, the role of such factors in children’s oral health disparities has been 
understudied. Little is known about how these factors correlate with each other and affect 
child’s brushing behavior, and if they could be possible mediators in the relationship 
between maternal knowledge about child oral health and child brushing behavior.  
The aim of this research is to conduct a secondary analysis of an existing dataset 
of 1831 caregivers to investigate how maternal knowledge, self-efficacy and self-
motivation affect children’s brushing behavior and oral health. 
Definitions and related theories: 
Self-efficacy: 
Self-efficacy is defined as one’s confidence in his/her ability to perform behaviors 
required to produce desired outcomes (Bandura, 1986, 2000). 
Self-efficacy theory: Self-efficacy was established as a construct of Bandura’s 
Social Cognitive Theory. A person’s self- efficacy plays a role in decision-making about 
life plans, goals, and actions. This is often evident in a person’s level of resiliency and 
willingness to persevere for goal attainment even in times of struggle. 
Self-efficacy predicts whether behavior change will occur, how much effort will 
be needed to sustain behavior change, and how long behavior change will last despite 
barriers; it is a consistent predictor of both short and long-term successes (Bandura, 1997; 
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Stretcher, V., DeVellis, B., & Becker, 1986). Identifying an individual’s level of self-
efficacy is a predictor of his behavior and is a key component in the application of 
appropriate interventions. 
Motivation: 
Motivation is defined as the internal and external driving forces that induce an 
individual to decide on an action. It is believed that motivation increases the chance of 
behavior change when a high value is placed on dental heath (DeBiase, 1991). 
There are two types of motivation: intrinsic and extrinsic. Intrinsic motivation is 
generated by the own individual and comes from strong drives within him/herself. 
Intrinsic motivation is more likely to generate long-term behavioral changes since it is 
derived from internal forces of an individual. On the other hand, extrinsic motivation 
comes from the outside of an individual and it is related to his/her environment.  
  “Autonomous” motivation (having internal locus of control) and “controlled” 
motivation (having external locus of control) are the two different types of motivation 
proposed by Self-Determination Theory (SDT). Locus of Control as a principle was 
originated by Julian Rotter in 1954. It considers the tendency of people to believe that 
control resides internally within them, or externally, with others or the situation. Rotter 
described the internal locus of control as “the degree to which persons expect that a 
reinforcement or an outcome of their behavior is contingent on their own behavior or 
personal characteristics”, while external locus of control is “the degree to which persons 
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expect that the reinforcement or outcome is a function of chance, luck, or fate, is under 
the control of powerful others, or is simply unpredictable”. 
  According to Deci and Ryan, greater persistence and success are achieved and 
health outcomes are improved when autonomous motivation dominates over controlled 
motivation, however, an individual’s drive for personal growth and development may be 
supplemented with both autonomous and controlled motivations (Deci, E. L., & Ryan, 
2008).  
Self-determination theory (SDT) has been useful in predicting health behaviors in 
many contexts. According to Self-Determination Theory (SDT) (Deci, E.L., & Ryan, 
1985, 2000) when the three innate psychological needs that humans possess autonomy, 
competence, and relatedness – are satisfied, self-motivation will occur. Such trends have 
been successfully observed in different domains such as medical health care, education, 
work, sport, religion and psychotherapy (Deci, E.L., & Ryan, 2000). On the other hand, 
there has been scant research applying these concepts to oral health. 
The motivational approach most frequently applied in health settings is the 
“Health Belief Model” (Rosenstock, 1974).The Health Belief Model is defined as “A 
psychological precept that attempts to explain and predict health behaviors by focusing 
on the attitudes and beliefs of individual patients” (Mosby’s Medical Dictionary, 2009). It 
has also been defined as “A theory used to explain health-seeking or health-avoiding 
behavior that is based on the assumption that attitude and belief motivate action”(Medical 
Dictionary, 2009). Authors of many studies (Deci, E.L., & Ryan, 1985) state that long-
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term maintenance of motivated behavior change is better predicted when autonomously 
motivated.   
 Although it is of great importance to identify the demographics and factors that 
contribute to the level of person’s motivation, most of these variables can’t be changed, 
unlike motivation which can be modifiable. Knowing a person’s motivation level is 
necessary and helpful in tailoring educational interventions based on individuals’ 
differences which would be more effective and result in positive and improved oral 
health outcomes.  
 According to Prochaska & Velicer (1997), behavior change is more than one single 
event. Quitting smoking, overeating, or exercising involves a change in behavior that 
occurs over time. This temporal dimension in behavior change is represented by 
Prochaska’s & Velicer’s stage construct in the Transtheoretical Model (TTM). The TTM 
views change as a process that involves the individual’s progression through a series of 
six Stages of Change. The model is used to understand health behavior change by 
identifying specific stages that the individual experiences when trying to change 
behavior. The stages of change include pre-contemplation (not thinking about making a 
change), contemplation (thinking about making a change but not immediately), 
preparation (planning to make a change within the next 30 days and may already be 
making small changes), action (initiated the change in the last six month), maintenance 
maintained the change for more than six months), and termination (the change is 
permanent and the individual has no need to revert to old behavior). 
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Therefore, based on the Transtheoritical Model (TTM) knowing the stage of 
change that an individual is at, represent the level of motivational readiness to engage in a 
certain behavior.  It is also important to understand how other variables might predict 
mother’s readiness to brush her child’s teeth and maintain that behavior. 
SDT research to date, has focused mainly on health behavior change for one’s 
own benefit, while behavior change for the benefit of others has not been studied much. 
Therefore, it would be of great interest to find out how mother’s motivation could affect 
her child’s oral health behavior. 
Self-efficacy and Self-motivation: 
A combination of internal locus of control -motivation- , and self-efficacy 
facilitates the adoption of a behavior and its maintenance. One conceptual model that was 
used to look at changing and maintaining ‘healthful and dietary behavior’ is the Health 
Belief Model (Kloeblen & Batish, 1999; Schafer, R. B., Keith, P. M., & Schafer, 1995; 
Strychar, I. M., Potvin, L., Pineault, R., Pineau, R., & Prévost, 1992). New 
conceptualizations of the health belief model incorporate locus of control (individuals 
believe they can control events that occur) as well as self-efficacy (individuals have the 
ability to carry out an action).  
Research on the health belief model and weight loss is sparse, but there is 
evidence that there is a relationship between internal locus of control, self-efficacy and 
weight loss. For example, having an internal/external locus of control can influence an 
individual’s decision to embark on a weight loss program. Self-efficacy may also play a 
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role in whether they believe they can actually carry out this change in behavior 
(Williams, G. C., Grow, V. M., Freedman, Z. R., Ryan, R. M., & Deci, 1996). 
As Bandura (1986) stated in his Social Cognitive Theory, we are active agents in 
shaping our behavior and do so through self-efficacy beliefs that are thought to be 
mediated via emotional, motivational, and cognitive processes. Studying oral health 
behavior within the context of this theoretical framework provides a more comprehensive 
way of addressing this complicated process. This research will examine the relationship 
between maternal self-efficacy and motivation and its impact on child’s oral health. It 
will also help determine which of these factors is predictive of child’s brushing 
frequency. 
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CHAPTER II: LITERATURE REVIEW 
 
Maternal knowledge & Child’s oral health: 
Parental oral health-related knowledge, belief, and attitudes influence the tooth-
brushing behavior of their children (Adair PM, Pine CM, Burnside G, 2004; Poutanen R, 
Lahti S, Seppä L, Tolvanen M, 2007; Skeie MS, Riordan PJ, Klock KS, n.d.). Within the 
family, the role of mother has been emphasized in relation to the child’s oral health habits 
and status (Okada M, Kawamura M, Kaihara Y, 2002). Despite changing roles and areas 
of responsibility within the family (Rossow, 1992) the mother still seems to play the key 
role in the child’s oral health-related behaviors (Okada M, Kawamura M, Kaihara Y, 
2002; Poutanen R, Lahti S, Seppä L, Tolvanen M, 2007).  
A cross sectional study was done in 2014, on 383 children aged 11-12 years old 
and their mothers. Participants were selected from 6 primary schools in Tehran, Iran. The 
aim of the study was to evaluate mothers' lifestyle behavior and its association with 
children's oral health. Mothers and children who participated in this study were asked to 
complete a questionnaire containing demographic questions, knowledge of oral health, 
attitude towards the oral health behavior, and oral health behaviors. Mothers' oral health 
knowledge was assessed using 9 items some of which are: gum bleeding is a sign of 
periodontal disease, fluoride in toothpaste can help to remove stains from teeth, using 
tooth brush help preventing periodontal diseases, using dental floss helps prevent 
periodontal diseases, and dental problems can lead to other health problems. Mothers' 
attitude toward oral health behavior was assessed using the following three items: tooth 
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brushing, dental flossing, and tongue cleaning. The respondents indicated their evaluation 
on oral health behavior in five dimensions; unhealthy– healthy, negative–positive, 
annoying–not annoying, useful-not useful, and painful–painless. Oral health behavior was 
assessed using a combined scale Oral Hygiene Behavior (OHB) which was adapted from 
Buunk-Werkhove and collogues (Buunk-Werkhoven, Dijkstra, & van der Schans, 2011). 
The OHB covers eight areas including: Frequency of tooth brushing, Moments of tooth 
brushing, Measure of force of tooth brushing, Duration of tooth brushing, Method of 
tooth brushing, Fluoride toothpaste, and Using dental floss and tongue cleaner. 
Oral hygiene was measured using the Simplified Oral Hygiene Index (OHI-S). The 
DMFT (number of decayed, missing and filled teeth) was assessed by a calibrated dentist 
for children and their mothers. The periodontal conditions were assessed using 
Community Periodontal Index (CPI), the CPI index with three scores (0 = healthy gum, 1 
= gingival bleeding, 2 = calculus) was applied for evaluation of the periodontal status of 
the children. The authors found that mothers' higher knowledge, higher educational 
status, positive attitude, higher frequent oral health behaviors, lower DMFT and lower 
CPI were all associated significantly with children's better oral health status 
(Nourijelyani, Keramat, 2014). 
Another cross-sectional study was done focusing on the influence of mother’s oral 
health knowledge and attitudes on their children’s dental health. A representative sample 
of 457, 9-year-old primary school children and their mothers from Tehran (Iran) 
participated. The data included children’s tooth-brushing behavior and their clinical 
dental examinations together with a self-administered questionnaire delivered to the 
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mothers. The questionnaire utilized oral health-related knowledge and attitude statements 
from previous research (Okada, Kawamura, & Miura, 2001; Szatko, Wierzbicka, 
Dybizbanska, Struzycka, & Iwanicka-Frankowska, 2004) 
Mothers’ knowledge of oral health was assessed by eight statements on different 
aspects of oral health on a five-point Likert scale from ‘fully agree’ to ‘fully disagree’. 
The statements are: It is beneficial to visit a dentist for regular check-ups, Restricting 
eating of biscuits, chocolate, candies and other sugary snacks helps prevent dental caries, 
Regular tooth-brushing helps prevent gum problems, Brushing without toothpaste is 
enough for preventing dental caries, Eating sweet food does not cause tooth decay, 
Rinsing with salt water or other kinds of mouth rinses is sufficient to clean teeth, Gum 
disease is caused by microbial plaque, Cavities are caused by microbial plaque. 
 Mothers’ attitudes towards oral health were assessed by six statements about the 
importance of oral health and the seriousness of oral diseases with the same scale as for 
the knowledge statements. The statements are: Dental problems can be serious, Dental 
problems can cause other health problems, I am able to prevent my teeth from decaying, 
Dental disease is less important than other health problems, Milk teeth are not important 
because they fall out soon, It is natural for people to lose all their teeth in old age. 
Regarding children’s tooth-brushing behavior and dental status, the children were first 
asked a question “How often do you usually brush your teeth?” with the following 
alternatives: “irregularly or never”, “once a week”, “a few times a week”, “once daily”, 
and “twice daily or more”. A clinical dental examination was then performed by one of 
the authors based on WHO criteria for recording children’s dental health (WHO, 1997) . 
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Findings of the study were that mothers' higher level of oral health knowledge and 
higher attitude scores were associated with children's sound dentition, while only 
mothers'  positive attitude towards oral health was associated with children's twice-daily 
tooth brushing (p=0.001)(Saied-Moallemi, Z., 2008). 
A cross sectional study was done in 2015 to determine the ECC risk indicators 
and prevalence in a suburban population in Nigeria. 497 children aged 6 months to 71 
months were recruited through a household survey conducted in Ile-Ife, Nigeria. 
Information on children’s ages, sex, socioeconomic status, tooth brushing habits, sugary 
snacks consumption, use of fluoridated toothpaste, birth rank, infant-feeding practices, 
breastfeeding practices, maternal age at childbirth, and maternal knowledge of oral health 
was obtained. Children’s oral hygiene and caries status was also determined. For this 
study, the number of decayed, filled, or missing teeth (dmft) was noted for each child 
who had caries. The dmft was determined according to the World Health Organization 
Oral Health Survey methods; mouth cleanliness was evaluated by assessing the 
accumulation of plaque and debris. The Simplified Oral Hygiene Index (OHI-S) of 
Greene and Vermillion (GREENE & VERMILLION, 1964) was used to determine the 
oral hygiene status.  
For assessing mothers’ oral health knowledge, they were asked to respond to eight 
statements about aspects of caries diagnosis and prevention on a five-point Likert scale 
ranging from “strongly agree” to “agree”, “disagree”, “strongly disagree”, and “do not 
know”. The statements were: (i) Fluoridation of drinking water is an effective, safe, and 
efficient way to prevent dental caries. (ii) Use of fluoride-containing toothpaste is an 
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effective, safe, and efficient way to prevent holes from forming on the teeth. (iii) 
Frequency of sugar consumption has a greater role in producing caries than the total 
amount of sugar. (iv) Sealant is effective in the prevention of pit and fissure caries in 
newly erupted molars. (v) Rinsing teeth with a little amount of water after brushing teeth 
increases the effect of fluoride. (vi) Using fluoride toothpaste is more important than the 
brushing per se for preventing caries. (vii) Brushing twice daily with fluoride-containing 
toothpaste is effective for preventing holes from developing in the teeth. (viii) It is 
important to visit the dental clinic regularly as a measure for preventing holes from 
forming in the teeth.  
Results showed that, there was no significant difference in the proportion of 
children with high, middle and low socio-economic status who had ECC. Maternal age at 
childbirth, birth rank, family size, family composition, brushing teeth twice daily, use of 
fluoridated toothpaste, annual dental visits and the oral hygiene status were not 
significantly associated with ECC. Also, no infant-feeding practice was significantly 
associated with ECC: night breastfeeding), forms of breastfeeding (exclusive, partial, or 
nonexclusive), and duration of breastfeeding were all not associated with ECC. The four 
risk indicators for ECC were the child's gender, mothers' knowledge of oral health, 
consumption of sugary snacks in between meals more than three times a day, and the 
child's oral hygiene status. Children with mothers who had good knowledge of oral health 
were less likely to have ECC. The study concluded that promoting good oral hygiene 
practices and enhancing mothers' knowledge of oral health may help reduce the risk for 
ECC (Folayan et al., 2015). 
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Research done on mother’s oral health related knowledge and child brushing 
frequency is limited. Investigating the relationship between them and other factors that 
could affect the possible association is of great importance. One of the aims of this study 
is to assess the relationship between mothers' oral health-related knowledge and child’s 
brushing behavior. 
Knowledge and Self-efficacy: 
A study was done in Korea to investigate the association between knowledge of 
oral health, self-efficacy and the number of dental caries of elementary school students. A 
survey was conducted at 2 elementary schools in D city, Korea.740 surveys were 
analyzed, and the study concluded that students who were more knowledgeable about 
oral health had higher self-efficacy and had less dental cavities. We were not able to find 
out how self-efficacy and dental caries were measured in this study because the article 
was in Korean. (Yi, Ggodme, 2009).  
In the area of maternal and child oral health, only one study found looking at the 
association between maternal oral health knowledge and self-efficacy in brushing their 
children’s teeth. Data are from a population-based sample of 1021 African-American 
families with at least one child <6 years of age and living in the 39 low-income Census 
tracts in Detroit, Michigan. Analyses were limited to 1–5-year-old children and their 
mothers (n = 719). 
Children's 1-week brushing frequency was the main outcome examined in this 
study and was measured by the mothers’ report of the total number of times the child's 
teeth were brushed in the last week by the child, caregiver, or someone else. Self-efficacy 
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was assessed with the following question: ‘Every parent experiences moments (times) 
when it is difficult to get their children's teeth brushed. For each situation or feeling that I 
read please indicate how confident you are that you can get your child's teeth brushed 
when it is not automatically done at bed time. When you are ___ (insert one of nine item 
statements), how confident are you that you can have your child's teeth brushed before 
bedtime?’ Sample item statements include being under a lot of stress, depressed, feeling 
like you do not have the time, and being tired. Possible responses ranged from 4 = ‘very 
confident,’ to 1 = ‘not at all confident’ and were averaged to generate a single OHSE 
score. Six items were used to construct the scale measuring mothers’ knowledge of 
children’s oral hygiene needs (KCOH); sample statements include ‘cavities in baby teeth 
don't matter since they fall out anyway’ and ‘children don't need to brush every day until 
they get their permanent teeth.’ Mothers were asked to express their level of agreement 
with each statement on a Likert scale (1 = strongly disagree, 5 = strongly agree). 
 Finlayson et al. found that the maternal KCOH scale was significantly positively 
related to brushing frequency. For each unit increase on the KCOH scale, 1–3-year olds 
were expected to brush 22% more frequently and 4–5-year olds were expected to brush 
13% more frequently. Mothers who were more knowledgeable about their children's oral 
hygiene needs, felt more efficacious, and brushed their own teeth had children who 
brushed more frequently (Finlayson, Siefert, Ismail, & Sohn, 2007).  
Since this is the only study done in the area of maternal oral health related 
knowledge and mother’s self-efficacy in relation to child brushing frequency, more 
research is required to confirm this finding, to determine if it is generalizable to a largely 
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Hispanic population and to study other possible maternal related factors such as self-
motivation which might affect this relationship in a way or another. 
Knowledge and Self-motivation: 
There is very limited research assessing the relationship between oral health 
knowledge and self-motivation for behavior change. However, several studies have 
investigated the relationship between knowledge about harmful effects of smoking and 
motivation to quit smoking. Therefore, an overview of the related field of smoking 
cessation will be used to provide a foundation for understanding the possible relationship 
between oral health knowledge and self-motivation. 
A study was done to describe general knowledge and perceived risk of the health 
consequences of smoking among Aboriginal and Torres Strait Islander people; and to 
assess whether knowledge varies among smokers and whether higher knowledge and 
perceived risk are associated with quitting. The study results showed that among 
smokers, greater knowledge of second hand smoke harms was associated with health 
worry, wanting to quit and having attempted to quit in the past year, but knowledge of 
direct harms of smoking was not (Nicholson, Borland, Couzos, Stevens, & Thomas, 
2015). 
A population-based sample from the International Tobacco Control China Wave 1 
survey was used to examine variations between current, former and never smokers' health 
knowledge about smoking and the impact of health knowledge awareness on smokers' 
intention to quit. Results revealed that the overall awareness of health risks of smoking in 
China was low compared to developed countries. Current smokers in China were less 
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likely than non-smokers and former smokers to acknowledge the consequences of 
smoking. Current smokers who were more aware of the health consequences of smoking 
were more likely to intend to quit smoking (Yang, Hammond, Driezen, Fong, & Jiang, 
2010).  
Since research has shown consistently that intention to quit is a strong predictor of 
future quitting, a cross sectional study was done to find out the factors encouraging 
quitting tobacco products in India. Data was from Wave 1 of the International Tobacco 
Control Policy Evaluation (TCP) India Survey. A total of 8,051 tobacco users (15+ years) 
were randomly sampled. Results showed that highly educated people were more likely to 
report intention to quit compared to less educated. Advice by doctors to quit tobacco had 
a strong impact on intention to quit. Tobacco users who were exposed to anti-tobacco 
messages at work places, at restaurants, bars, on public transportation and on tobacco 
packages also expressed greater intention to quit tobacco use. (Dhumal et al., 2014). 
Research has focused so far mainly on self-motivation for health behavior change 
for one’s own sake, while behavior change for the primary benefits of others has not been 
explored much; especially research assessing maternal motivation to change their 
behaviors, for the sake of their children’s health. Only a couple of studies were found in 
the field of smoking cessation, since maternal knowledge about the harmful effects of 
smoking on their children might motivate them to quit. A study was conducted to explore 
women's knowledge, attitudes, and beliefs about adverse outcomes associated with 
smoking during pregnancy and which outcomes might motivate cessation .Twelve focus 
groups were formed with women of childbearing age who were current smokers. Results 
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showed that motivators included risk-focused information, especially serious risks to the 
baby. Graphic warnings produced strong reactions, especially the warning with a real 
photo. Study concluded that despite barriers to reducing rates of smoking during 
pregnancy, educational information and photos depicting babies' risks could motivate 
women to quit (Levis et al., 2014). 
Children with parents who smoke are often exposed to high levels of 
environmental tobacco smoke, and children with asthma are particularly susceptible to 
the detrimental effects of passive smoking. A cross-sectional study was done in 2002 in 
Ohio, to determine smoking habits, levels of nicotine-addiction, readiness to quit, and 
beliefs about the effects of environmental tobacco smoke (ETS) of parents of children 
with bronchiolitis and asthma who present to a children's emergency department (ED). 
Two hundred forty-nine parents comprised the study group. Smoking prevalence 
among parents of wheezing children varied according to education, income, and race, but 
not according to gender, age, or employment status. Of the 102 smokers in the sample, 84 
reported that they wanted to quit. The study concluded that the prevalence of smoking 
and nicotine addiction among parents of children with asthma or bronchiolitis who bring 
their children to a pediatric ED is high. Many parents have some knowledge about the 
effects of ETS, and the majority would like to quit (Mahabee-Gittens, 2002). 
Motivation to quit smoking, social support and knowledge of asthma were 
investigated in a group of parents (n = 39) who smoked and whose children had asthma. 
Parents who reported smoking only outside the house had higher rankings on a 
motivation to quit smoking measure than parents who reported smoking inside the house. 
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Parents who smoked had less knowledge of asthma when compared to parents 
who did not smoke. Parents who smoked and reported joining a smoking cessation 
program had more knowledge of asthma than parents who smoked but did not join 
cessation programs. Analysis of urinary cotinine in the children revealed no associations 
between urinary cotinine and motivation to quit smoking, social support and/or 
knowledge of asthma (Winkelstein, Tarzian, & Wood, 1997). 
A cross sectional study was done in 2010 in USA, to identify factors associated 
with motivation to quit smoking among parents of urban children with asthma. Data was 
collected from parents of children participating in the School-Based Asthma Therapy 
(SBAT) trial, a study involving the promotion of medication adherence among 3-10 year 
old urban children with persistent asthma in Rochester NY. Children included in the 
analysis were those diagnosed with asthma and had parents who were smokers (N=210). 
Asthma symptoms, children's cotinine, and parent smoking behaviors were assessed. 
Motivation to quit smoking was measured by a 10-point continuous scale (1, not 
at all motivated; 10, very motivated). The study found that, parents who believed their 
child's asthma was not under good control, and parents who strongly agreed their child's 
asthma symptoms would decrease if they stop smoking had higher motivation to quit 
compared to their counterparts. In a multivariate analysis, parents who believed their 
child's asthma was not under control had more than twice the odds of reporting high 
motivation to quit. Authors concluded that parents' perception of the risks of smoking to 
their child with asthma is associated with motivation to quit. Furthermore, raising 
awareness about the effect of smoking and quitting on children's asthma might increase 
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motivation to quit among parents (Halterman, Borrelli, Conn, Tremblay, & Blaakman, 
2010). 
In the field of oral health and self-motivation for behavior change, only two 
studies were found. A cross sectional study done in Norway in 2011, was found in 
regards to the relationship between oral health knowledge and intention to improve oral 
health behavior. Author’s aim of the study was to test the efficiency of an extended 
model of the theory of planned behavior (TPB) in predicting intention to improve oral 
health behaviors. Participants were 153 first-year medical students (mean age 20.16, 50 
males and 103 females); they completed a questionnaire assessing intentions, attitudes, 
subjective norms, perceived behavioral control, oral health knowledge, and current oral 
hygiene behaviors. The oral health knowledge questions were adopted from Al-Omiri et 
al. (Al-Omiri, Al-Wahadni, & Saeed, 2006), which included six items designed to 
evaluate participant knowledge of the causes of dental caries and gum diseases, the 
meaning of gum bleeding and how to prevent it, and the meaning of dental plaque and its 
effects. 
The measures of behavioral intention assessed how likely participants were to 
regularly engage in certain oral health behaviors, using a 7-point scale ranging from (1) 
extremely unlikely to (7) extremely likely. The intention items were: I will brush my 
teeth more than twice per day, I will floss my teeth daily during the next month, I will use 
mouthwash daily, I will visit the dentist on a regular basis, and I will undergo dental 
scaling on a regular basis. 
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For each behavior, perceived behavioral control (PBC) was assessed by four 
indicators, all measured by 7-point scales. One item measured how easy or difficult (PD) 
performance of the behavior was perceived to be. One question measured how confident 
(CON) the respondent was that he or she would be able to successfully perform the 
behavior. One item was phrased to reflect perceived control (PC). Finally, one item 
evaluated the locus of control (LOC). 
 Intention was significantly positively correlated with attitude, subjective norm, 
perceived behavioral control, oral health knowledge, and current oral health behaviors. 
The final structural equation model revealed the statistically significant influence of 
affective and cognitive attitudes, perceived behavioral control, and oral health 
knowledge, which together explained 52% of the variance in intention to improve oral 
health behaviors (Dumitrescu, Wagle, Dogaru, & Manolescu, 2011). 
Another study used the Theory of Planned Behavior to identify predictors of oral 
hygiene behavior among dental care seekers in the Dominican Republic. In this cross-
sectional study, 92 participants completed a questionnaire and their clinical oral health 
status was also assessed.  
Oral health knowledge (OHK) was measured with an index consisting of seven 
items to reveal the status of the individual’s OHK, i.e. ‘For teeth maintenance, it doesn’t 
matter how many times I eat during a day, as long as there is no sugar in the food’; ‘To 
prevent caries, I have to brush especially on the crown covers’; ‘When brushing one’s 
teeth it is important to put little pressure on the tooth brush’; ‘The more often I brush my 
teeth in a day, the better it is for my teeth’; ‘A gum inflammation can disappear by itself’; 
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‘Gum bleeding is a sign of periodontal disease’; ‘The older you get, the more your teeth 
color’. Adequate oral hygiene behavior (OHB) was described, and the intention to 
perform adequate OHB within 1 year and within 6 months was measured.  PBC was 
measured using a sum score constructed from three items, ‘If I wanted to, I could take 
care of my teeth as mentioned in the prescribed OHB’, ‘I find it difficult or easy to take 
care of my teeth based on the daily prescribed OHB’, and ‘I do succeed in taking care of 
my teeth based on the daily OHB’, answered with the endpoints (1 = don’t agree to 5 = 
agree). 
Only attitude, social norms and perceived behavioral control emerged as 
significant predictors of the intention to perform adequate oral hygiene behavior. While 
oral health knowledge and expected social outcomes of having healthy teeth were not 
related significantly to intention (Buunk-Werkhoven, Burrekers, Jongboer, Quant, & van 
Maanen-Schakel, 2011).  
Based on our review, the only two studies found in the area of knowledge about 
oral health and motivations to improve oral health have contradicting results. In addition, 
no study to date was found on maternal knowledge and motivation to change behavior for 
child’s oral health. Therefore, further research is needed to study the association between 
these two important factors, especially among mothers, and how that would impact their 
children’s oral health. 
Knowledge, Self-efficacy and Self-motivation: 
A study was done by Romer et al. entitled “Desire versus Efficacy in Smokers’ 
Paradoxical Reactions to Pictorial Health Warnings for Cigarettes”. Authors mention that 
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pictorial health warnings on cigarette packs create aversive emotional reactions to 
smoking and induce thoughts about quitting; however, contrary to models of health 
behavior change, they do not appear to alter intentions to quit smoking. They proposed 
and tested a novel model of intention to quit an addictive habit such as smoking (the 
efficacy-desire model) that can explain this paradoxical effect. At the core of the model is 
the prediction that self-efficacy and desire to quit an addictive habit are inversely related. 
The results supported the model’s prediction that despite the effects of warnings 
on aversion to smoking, intention to quit smoking is an inverted U-shape function of the 
smoker’s self-efficacy for quitting. In addition, smokers with greater quit efficacy relative 
to smoking efficacy increase intentions to quit. The findings show that previous failures 
to observe effects of pictorial warning labels on quit intentions can be explained by the 
contradictory individual differences that warnings produce. Thus, the model explains the 
paradoxical finding that quit intentions do not change at the population level, even though 
smokers recognize the implications of warnings. The model suggests that pictorial 
warnings are effective for smokers with stronger quit-efficacy beliefs and provides 
guidance for how cigarette warnings and tobacco control strategies can be designed to 
help smokers quit (Romer, Peters, Strasser, & Langleben, 2013). 
To date, no study was done testing the relationship between self-efficacy and self-
motivation in relation to maternal knowledge about child oral health. The aim of this 
study is to determine if there is an association between mothers’ oral health–related 
knowledge and self-efficacy/self-motivation separately and jointly, and to compare the 
effect of these maternal aspects on child’s brushing frequency. 
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Self-efficacy and Behavior: 
Self-efficacy has been investigated in many studies related to general health. In 
the area of weight loss, individuals need self-efficacy for healthy eating when integrating 
goals for changing and improving eating behaviors into their lifestyles. Studies showed 
that those with improved self-efficacy for healthy eating were able to increase fruits and 
vegetables in their diets, persist when faced with barriers, and achieve more weight loss 
compared with those with low self-efficacy. 
A longitudinal study done to identify predictors of initial weight loss among 
women with abdominal obesity, found that increases in both diet and exercise self-
efficacy had significant effects on increases in health-promoting behavior which in turn 
had a significant effect on initial weight loss (Choo & Kang, 2015). Higher levels of self-
efficacy for physical activity are associated with improved task performance and 
adherence (Poag, K., & McAuley, 1992; Rhodes, R. E., Martin, A. D., & Taunton, 2001). 
It has also been shown that those who are more efficacious report lower levels of exertion 
during physical activity sessions (Poag, K., & McAuley, 1992). 
Another study focused on testing self-efficacy theory among working mothers 
when it comes to exercise persistence in the face of varying exercise challenges. Mothers 
attempting to exercise while managing work and young children were stratified into two 
groups: high or low concurrent Self-regulatory efficacy (SRE) groups, then they were 
randomized to read a hypothetical scenario about numerous or minimal exercise barrier 
conditions. Findings were consistent with self-efficacy theory, when exercise barriers 
were numerous, mothers with higher SRE demonstrated greater persistence towards 
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exercise goals than mothers with lower SRE (Jung & Brawley, 2011). Research done on 
maternal self-efficacy and maternal perception of health as predictors of healthy life 
styles in young children from low income families showed that, there is a significant 
correlation between maternal self-efficacy and the healthy lifestyle of young children. 
Furthermore, mothers with higher self-efficacy reported increased numbers of healthy 
habits of their children (Cluskey, 1999).  
A small number of studies were done on self-efficacy and oral health. Although 
the studies use different designs and measurements most of them found a positive 
relationship between self-efficacy and oral health outcomes and practices. 
A study was done by Stewart et al. in 1997, where a group of selected government 
agency employees completed questionnaires about dental knowledge and behavior and 
background demographics. This study found that participants with higher self- efficacy 
scores were significantly positively associated with dental knowledge ,brushing 
frequency, flossing frequency, and dental visits(Stewart, J. E., Strack, S., & Graves, 
1997).  
Three studies of adults with diabetes used the same dental self-efficacy measure 
(Kneckt, M. C., Syrjälä, A. M. H., Laukkanen, P., & Knuuttila, 1999; Syrjälä, A. M. H., 
Kneckt, M. C., & Knuuttila, 1999; Syrjälä, A. M. H., Ylöstalo, P., Niskanen, M. C., & 
Knuuttila, 2004). All of them found that dental self-efficacy was positively associated 
with diabetes self-care, brushing, visiting the dentist and preventive oral health behaviors. 
In the area of maternal and child oral health, a study was done by Finlayson et al. 
among low-income African American population, investigating the relationship between 
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maternal behavioral and psychological factors and brushing practices in their children. 
The study found that most of maternal factors were associated with their children’s 
brushing behavior (Finlayson, T. L., Siefert, K., Ismail, A. I., & Sohn, 2007). Two cross 
sectional studies done by Reisine et al. and Litt et al. (Reisine, S., & Litt, 1993) had 
mother-children dyads as their sample population and they explored a number of 
variables including: tooth decay, brushing habits, dental self-efficacy, bacteria in saliva 
and social class among Connecticut Head Start Children.  Results showed that caregiver’s 
with low self-efficacy was associated with higher caries rates in their children. Dental 
knowledge, bacterial count and mother’s locus of control, stress, and income were also 
significantly associated with caries. Pine and colleagues conducted an international study 
was conducted in 2004, on parents and their children who are 3-4 years old, investigating 
parental attitudes about brushing and Early Childhood Caries. The strongest significant 
predictor of brushing was the attitude measure for self-efficacy related to children’s tooth 
brushing (Pine, C. M., Adair, P. M., Petersen, P. E., Douglass, C., Burnside, G., Nicoll, 
A. D., ... & Williams, 2004).  
Most of the previous studies focused on self- efficacy of adults and how it’s 
affecting their own oral health, only a few looked at the influence of maternal self-
efficacy on child’s oral health. In addition, nowadays there has been a great interest in 
understanding how maternal behavior and psychological factors affect children’s oral 
health. This study will focus on the influence of maternal self-efficacy on child’s 
brushing frequency. 
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Self-motivation and Behavior: 
Motivation is the key to adoption and maintenance of healthy behavior (Barlett, 
1988). Literature on self-motivation in oral health is limited. Most studies looked at self-
motivation only as an outcome after motivational interviewing. No studies in oral health 
and only a few in medicine have assessed baseline self-motivation.  It is of great 
importance, since research done so far showed that self-motivation is more likely to 
generate long-term behavioral changes since it is derived from internal forces of an 
individual. 
Motivation, as measured and conceptualized through Self-Determination Theory, 
has been assessed in a variety of health behaviors. For example, a recent study looked at 
the medical, demographic, and psychosocial correlates of exercise in a clinical sample of 
colorectal cancer survivors found that self-determination theory and exercise explained 
16% of the variance in exercise behavior engagement (Peddle, C. J., Plotnikoff, R. 
C.,Wild, T. C, Heather-Jane Au, H. J., & Courneya, 2008) 
Motivation is an important topic when looking at weight loss, lack of motivation 
for changing their diet and losing weight was one of the greatest barriers for healthy 
eating in multiple European studies of urban adults(Jones, N., Furlanetto, D. L. C., 
Jackson, J. A., & Kinn, 2007; Sabinsky, M. S., Toft, U., Raben, A., & Holm, 2007). 
Australian women cited lack of motivation as the most common perceived barrier to 
healthy eating and ultimately maintaining weight (Andajani-Sutjahjo, S., Ball, K., 
Warren, N., Inglis, V., & Crawford, 2004). 
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  Webber and colleagues (2007) focused on motivation and its relationship to 
weight loss and adherence. They hypothesized that individuals who have a higher 
motivation or a certain reason for motivation may lose more weight and maintain this 
weight loss long after the program is over. Results supported this hypothesis in showing 
that individuals with a greater autonomous motivation as compared to controlled, had 
greater weight loss. Findings from this study support the self-determination 
theory(Webber, K. H., Tate, D. F., Ward, D. S., Bowling, 2010). 
 Another study examined the psychosocial variables related to exercise, eating, 
and body image during a weight reduction program, and revealed that intrinsic 
motivation for exercise remained a significant predictor of weight loss at 16 months 
follow-up (Teixeira, P. J., Going, S. B., Houtkooper, L. B., Cussler, E. C, Metcalfe, L. L., 
Blew, R. M., Sardinha, L. B., & Lohman, 2004). Similarly, 2006 study of 375 exercisers 
examined whether motivation, self-determined and controlling types of motivation could 
predict a range of exercise-related behaviors, cognitions, and physical self- evaluation. 
Results showed that intrinsic motivation was more predictive of adaptive behavior, than 
external motivation (Thogersen-Ntoumani, C, 2006). 
An intrinsic- extrinsic model of motivation for smoking cessation was evaluated 
in two separate samples of smokers requesting information on quitting. The study found 
that smokers with higher levels of intrinsic relative to extrinsic motivation were more 
likely to achieve abstinence (Curry, S., Wagner E. H., 1990). Another study looking at 
motivation for change in cigarette smoking, marijuana use, and cocaine also found that 
levels of intrinsic motivation seemed to be more predictive of abstinence 
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achievement(McBride, C. M., Curry, S. J., Stephens, R. S., Wells, E. A., Roffman, R. A., 
& Hawkins, 1994). Likewise, Curry et al. (1997) explored the reasons for quitting as 
based on intrinsic and extrinsic motivation in a population based sample of 1137 smokers 
who were assessed for type and level of motivation. The results indicated that higher 
levels of baseline intrinsic versus extrinsic motivation were associated with more 
advanced readiness to quit and successful smoking cessation at 12-month follow-
up(Curry, S. J., Grothaus, L., & McBride, 1997). 
A substantial amount of research in the health domain documents that 
autonomous motivation is linked to beneficial outcomes while controlled motivation is 
linked to negative outcomes. It is unknown if that is the same when it comes to oral 
behavior, since no similar study was done in the dental field. Conducting a research to 
find out if this applies to oral health as well, would be a great addition to the dental 
literature. 
According to the National Heart, Lung and Blood Institute, assessing individual’s 
reasons and motivation for losing weight before the start of a weight loss program is a 
necessity since it can affect attrition and treatment success (NHLBI & NAASO, 2000). 
Similarly, reasons and motivation for oral health behavior are important characteristics 
that should be assessed before undergoing any intervention, so that one can identify those 
who are willing to undergo behavior change and who aren’t. Essentially, assessing 
individual’s motivations at the start is predictive of their behavior and maintenance 
(Palmeira, A.L., Teixeira, P.J., Branco, T.L., Martins, S.S., Minderico, C.S., Barata, J.T., 
Sardinha, 2007). 
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Mother’s motivation could be an important predictor for child’s oral health 
behavior. A study done to evaluate weight loss motives among treatment-seeking 
overweight children, and their relationship to treatment outcome found that parent 
motivation is related to successful treatment outcome among children enrolled in obesity 
treatment (Braden, Crow, & Boutelle, 2015). It would be interesting to test if similar 
results could be found in the dental field.  
Self-efficacy, Self-motivation and Behavior: 
Self-efficacy is a key concept in Social Cognitive Theory. An individual’s sense 
of efficacy is central for motivation action and changing behavior, which is relevant for 
examining engagement in health promoting behaviors like brushing. In order for behavior 
change to occur, a person must have some reason for engaging in the new behavior. Self-
efficacy beliefs play a key role in motivational processes (Bandura, 1995) and motivation 
has been a central component of psychological research as it is thought to be at the core 
of biological, cognitive, and social regulation. 
Bandura’s self-efficacy theory postulates that self-motivation, which is primarily 
concerned with activation and persistence of behavior, is grounded in cognitive processes 
(Bandura, 1977). He characterizes individuals with high SE as more likely to pursue 
more challenging tasks and persist through failure, while people with a low SE may have 
lower motivation and see failures as a part of their own shortcomings (Bandura, 2006). 
The integration of SE determinants is essential to the outcome and influence of intentions 
on behavior. An individual’s integration of SE sources is more closely related to 
behavioral outcomes (Bandura, 2000) 
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Reicks, Mills, and Henry, found that successful weight management depends on 
several intrapersonal characteristics. These characteristics, based on behavioral theories, 
include: self-efficacy (individuals’ judgment of their ability to perform a behavior 
successfully) and locus of control (individuals’ view of whether attainment of a goal is 
within their control)(Reicks, M., Mills, J., & Henry, 2004).  
Williams, Grow, Freedman, Ryan and Deci (1996) conducted a six month study 
using 128 morbidly overweight patients to determine which patients would lose and 
maintain the most weight loss over a two year period. The study used the health belief 
model which uses a self- motivational approach; suggesting that people will be motivated 
to lose weight if they think it will keep them from developing life threatening diseases, 
promotes a positive locus of control and expect the proposed diet (low calorie intake), 
will indeed yield weight loss results and be confident that they are able to perform the 
required behavior to lose weight(Williams, G., Grow, V., Freedman, Z., Ryan, R., & 
Deci, 1996).  
Authors found that a client’s level of autonomous self-motivation was a good 
predictor of their attendance and amount of weight loss over the six month period. The 
final data also confirmed that an individual’s autonomous self-motivation was an 
important predictor of the effectiveness of the weight loss programs, promoting both 
weight loss and long term maintenance. In addition, the study found that a supportive 
environment created by the weight loss staff influenced the autonomy of the client’s self-
motivation, which subsequently affected their weight loss during the program and 
maintenance of their weight loss. 
 33 
 
 
A study done to determine whether self-efficacy and self-motivation would 
predict outcome in an intensive weight loss program found that self-motivation did not 
correlate significantly with either actual or adjusted weight loss, while self-efficacy 
measures did. These findings suggest that confidence estimates and outcome 
expectancies are useful predictors of weight loss (Edell, Edington, Herd, O’Brien, & 
Witkin, 1987). 
The Only study found related to oral health was a cross sectional study done in 
Amsterdam, entitled “Modelling community, family, and individual determinants of 
childhood dental caries”. It found that lower dental self-efficacy, and an external dental 
health locus of control, were associated with poorer oral hygiene behaviors, which were 
linked to higher levels of childhood dental caries (Duijster, van Loveren, Dusseldorp, & 
Verrips, 2014) 
There is a great need for research in the field of dentistry, to examine the 
relationship between maternal self-efficacy and motivation and how it impacts child’s 
oral health, as well as to determine which would be a better predictor for child’s brushing 
frequency. 
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OBJECTIVES & RESEARCH QUESTIONS 
The overreaching research objective in this dissertation is: 
To understand the relationship between maternal related factors (knowledge about child’s 
oral health, self-efficacy, and self-motivation) and how they affect child’s tooth brushing 
behavior. 
Research Questions 
The following research questions and associated hypotheses will be addressed in this study 
Research question 1: 
1) Is maternal oral health knowledge associated with mother’s self-efficacy and self- 
motivation for child’s brushing behavior? 
Hypothesis 1: Mothers with higher oral health knowledge have higher self-efficacy and 
motivation to ensure their child’s teeth are brushed. 
Research question 2: 
2) (a): What is the relationship between maternal self-efficacy and self-motivation? 
2)(b): Do mothers with high levels of self-motivation report more frequent tooth brushing 
for their children in comparison with mothers with high levels of self-efficacy? 
 Hypothesis2 (a): Self-efficacy and self-motivation are positively associated. 
Hypothesis 2 (b): Mothers with high levels of motivation will report more frequent tooth 
brushing for their children in comparison with mothers with high levels of self-efficacy. 
 
 
 35 
 
 
Research question 3: 
3) (a): Is maternal oral health knowledge associated with child’s brushing behavior 
frequency? 
3) (b):Is maternal knowledge about child oral health mediated by maternal self-
efficacy/self-motivation, in order for mothers to engage in child brushing behavior?  
Hypothesis 3(a): Mothers with higher oral health knowledge will report more frequent 
brushing of their children’s teeth. 
Hypothesis 3(b): Maternal knowledge about child oral health is mediated by maternal-
self efficacy/ self-motivation. Mothers who are knowledgeable about child oral health 
would have high sense of self-efficacy and/or high level of self- motivation to engage in 
child brushing behavior.  
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Figure 1: Conceptual framework showing the associations between explanatory 
variables and outcome variables for each research question. 
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CHAPTER III: METHODS  
To address the study aims, we will analyze baseline data from 941 mothers, who 
completed baseline data collection activities from The Oral Health Advocates in Public 
Housing (OHAPH) study. 
Overview: 
Study Population:  
Public Housing sites were eligible for OHAPH if they were designated as a family 
housing site managed by the Boston, Brookline and Cambridge Housing Authorities, had 
a minimum of 40 families with children aged 0-5, and had a Community Room or 
Development Center. 
Subjects included in the study were caregivers living in participating public housing sites 
who are in their third trimester of pregnancy or have one or more children 5 years old or 
younger. Subjects excluded were caregivers less than 15 years of age at time of consent, 
or those who were unable to communicate orally in English or Spanish. Children 
excluded from this study were those who have a known systematic disease associated 
with abnormal tooth development or abnormal oral health status including cleft lip or 
palate, Burkett’s lymphoma, osteogenesis imperfecta, ameliogenesis imperfecta, or 
dentinogensis imperfecta. Children who have a known allergy to fluoride varnish were 
excluded too. 
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Sampling Method: 
Sites were stratified into clusters based on development size and racial/ethnic 
composition into 5 strata with 4 to 6 housing sites within each stratum.  Mothers and their 
children (aged 0-5) in 26 public housing sites were recruited for the study.  
Sample size: 
Total sample size was 1831, after restriction of child age to (1-5 years old) sample size 
became 1527. The total number of caregivers who completed the survey were 1003, a 
total of 62 were excluded because they were caregivers other than the child’s mother (24 
fathers, 31 grandmothers, 4 aunt, 3 brothers). Finally when we restricted our sample to 
include only children whom their mothers completed the survey, sample size became 
941. 
Data Collection: 
During the first visit, the research assistant obtained informed consent and then 
administered the Basic Risk Factor Questionnaire in order to collect information on 
demographics and behavioral factors related to the oral health of caregiver and child. The 
Institutional Review Board (IRB) at Boston University approved the study protocol 
(approval number:7520-5). 
Variables of Interest  
1. Maternal knowledge about child oral health 
Measured by asking mothers 28 questions about child’s oral health (figure.1). The overall 
knowledge score represents the number of oral health knowledge items answered 
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correctly. For each knowledge item, we computed an interim variable that indicates 
whether the item was answered correctly (1=correct, 0=not correct). “Don’t know” 
responses were coded as incorrect. Three question were distractor items and were not 
included in computation of the overall knowledge score.     
First, the overall knowledge score was computed as the average of the interim variables 
(possible range from 0-25), scores ranged in our sample from 8-25, and higher scores on 
the knowledge scale reflects higher levels of maternal knowledge about child’s oral 
health. Second, normality test was conducted and knowledge distribution was found to be 
positively skewed (Shapiro-Wilk test p-value <0.0001) with a mean of 20.3, median of 
21, mode of 22. We subdivided mothers according to their knowledge score into two 
groups based on the median. They would be placed in the high knowledge group if their 
score was 21 or more, or in the low knowledge group if their score was lower than 21. 
 
Scale: 0=False 1=True 77=Don’t know 98=prefer not to answer 99=missing 
 
1. Cavities are caused by germs in the mouth. 
2. Because they do not stay in your child’s mouth very long, baby teeth are not 
that important 
3. There is no need to go to the dentist unless children have a problem with 
their teeth. 
4. It is best to use toothpaste with fluoride when brushing a child’s teeth. 
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Scale: 1=Good  2=Doesn’t affect your child’s teeth 3=Bad 77=Don’t know 
98=prefer not to answer 99=missing 
 
5. Parents checking their child’s teeth every month for changes or spots. 
6. Eating something after brushing teeth but before going to bed. 
7. Eating fresh vegetables 
8. Getting fluoride varnish put on your child's teeth. 
9. Drinking soda or pop. 
10. Eating meat. 
11. Sharing a toothbrush with your child. 
12. Eating chips. 
13. Using the same spoon to taste the food and feed the child. 
14. Drinking milk from a sippy cup at bedtime. 
15. Getting daily physical activity. 
16. Using a sippy cup or bottle at mealtimes. 
17. Brushing and flossing your own teeth. 
 
Scale: range of answers given 
 
18. At what age can a child brush his/her teeth by himself/herself? 
19. At what age should a child first have his/her teeth checked by a dentist or 
doctor? 
20. At what age should a child stop drinking from a baby bottle? 
21. How many times a day should a child’s teeth be brushed? 
 
Scale: 0=False 1=True 77=Don’t know 98=prefer not to answer 99=missing 
 
22. Going to bed with a sippy cup or bottle with anything in it but water can 
hurt a child’s teeth.  
 
Scale: Which of these behaviors can lead to spreading cavity germs? 
 
23. Cleaning a pacifier in your own mouth after it has fallen on the floor before 
giving it back to the baby 
24.  Sharing food from the same spoon with a family member 
25. Sharing food from the same spoon with a friend 
26. Kissing a baby on the cheek 
27. Sharing a toothbrush with a family member 
28. Sharing a toothbrush with a friend 
          
       Figure 2. Maternal knowledge about children’s oral health measures 
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2. Maternal self-efficacy 
Measured by asking mothers “How sure are you that you can make sure your child’s 
teeth are brushed twice a day?” (1= not sure at all, 2=, 3=somewhat sure, 4=, 
5=extremely sure, don’t know, prefer not to answer). Higher scores indicated higher 
maternal self-efficacy, don’t know and prefer not to answer were coded as 1. 
Responses to self-efficacy question were also positively skewed. The response of 
78.6% mothers in our sample was “extremely sure” (5 on a scale from 1-5). While 
relatively few mothers (around 0.9%) reported “not sure at all” about brushing their 
child’s teeth.  
Mothers were grouped based on their score on the self-efficacy scale into two groups. 
Those who had extreme self-efficacy (score 5) were placed into the high self-efficacy 
group and those who scored less than 5 (around 21.2%) were in the low self-efficacy 
group.  
3. Maternal self-motivation 
Measured by asking mothers “How much do you want to make sure your child’s teeth 
are brushed twice a day?”(1= do not want to at all, 2=, 3=somewhat want to, 4=, 5= 
very much want to, don’t know, prefer not to answer). Higher scores indicated higher 
maternal self-motivation, don’t know and prefer not to answer were coded as 1. 
Responses to self-motivation question were very skewed. The response of 92.9% 
mothers in our sample was “very much want to” (5 on a scale from 1-5), while 
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relatively few mothers (around 0.3%) reported “do not want to at all” about brushing 
their child’s teeth. 
Mothers were grouped based on their score on the self-motivation scale into two 
groups. Those who were extremely motivated (score 5) were placed in the high self-
motivation group and those who scored less than 5 (around 6.6%) were in the low 
self-motivation group.  
4. Child brushing frequency 
Measured by mothers’ report of the total number of times the child’s teeth were 
brushed, by answering the following survey question “How often are your child’s 
teeth brushed? Never, Sometimes but not every day, once a day, twice a day, more 
than twice a day, don’t know, prefer not to answer”. The response categories were 
dichotomized into (1=once or less per day, 2=twice or more per day). 
5. Background characteristics 
The following socio-demographic characteristics were accounted for in these 
analyses. 
 Mothers’ characteristics:  
 
 Mothers’ age in years was categorized into three groups (1= less than 25, 2=25-34, 
3=35 years or older), education level was categorized into (1 = less than high school, 
2 = high school graduate, 3=some college or higher), annual household income was 
assessed based on the combined income for all family members in the household 
added together for the past 12 months and was divided into two groups (1 = above 
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poverty level, 2 = below poverty level), mothers’ employment status was 
dichotomized into (1 =yes, 2 = no). 
 Children’s characteristics: 
 
Children’s age in years was divided into 5 groups (1-5), gender (1=Female, 2=Male), 
ethnicity was subdivided into (1=Hispanic or Latino, 2=Non-Hispanic), race was 
categorized into three groups (1=White, 2=Black or African-American, 3=Other) 
child’s race was considered as other if his/her race was Native Hawaiian or Other 
Pacific or Asian or American Indian or Alaska Native.  Dummy variables were 
created to reflect mothers’ report on whether or not the child had dental insurance and 
if the child had been to the dentist in the past year. If the child visited the dentist due 
to preventive and/or restorative reason, it was coded as ‘yes’. If the child didn’t visit 
the dentist for neither preventive nor restorative reason, then it was coded as ’no’. 
 
 
 
 
 
 
 
 
 
 
 44 
 
 
Statistical Analysis 
SAS software version 9.4 (SAS Institute Inc., Cary, NC, USA), was used for statistical 
analyses accounting for the clustering effect due to the complex sample design.   
Part 1: The association between maternal knowledge and self-efficacy/self-
motivation 
 Descriptive analysis: 
Frequencies (n) and percentages (%) were calculated for all the background 
sociodemographic and psychosocial variables for the children in our sample and their 
mothers. 
 Bivariate analysis: 
Chi-square test of associations was used to explore how maternal knowledge, self-
efficacy and self-motivation vary in the study population and to observe any possible 
associations between them and other variables of interest in the study. To obtain the 
crude odds ratio (for future comparison with the adjusted odds ratio), bivariate 
analysis was conducted using simple logistic regression with maternal self-
efficacy/self-motivation as the outcome variable and the each of the following 
background characteristics as a predictor: mother’s knowledge, age, education, and 
household income. As well as: child’s age, ethnicity, race, and dental visit. 
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 Multivariate analysis: 
Two separate logistic regression models were conducted, having maternal self-
efficacy as the outcome in the first model, then having maternal self-motivation as the 
outcome in the second. Variables found significant from the bivariate analyses (p < 
0.05) or reported to be important predictors for maternal self-efficacy/self-motivation 
in previous literature were entered into the corresponding multiple logistic regression 
model. The significance level was defined at 2-tailed alpha < 0.05. 
Part 2: The association between self-efficacy/self-motivation and child brushing 
frequency 
 Bivariate analysis: 
Chi-square test of associations was used to assess the relationship between self-
efficacy and self-motivation, as well as to examine the association of the composite 
variable of self-efficacy/self-motivation and other variables of interest with child 
brushing frequency. To obtain the crude odds ratio, bivariate analysis was conducted 
using simple logistic regression with child brushing frequency as the outcome 
variable and the each of the following background characteristics as a predictor: 
mother’s knowledge, self-efficacy, self-motivation, education, and household income, 
as well as child’s age, ethnicity, race, and dental visit. 
 
 
 
 46 
 
 
 Multivariate analysis: 
Variables found significant from the bivariate analyses (p < 0.05) or reported to be 
important predictors for child brushing frequency in previous literature were entered 
into multiple logistic regression model. The significance level was defined at 2-tailed 
alpha < 0.05. Since we found that maternal self-efficacy and maternal self-motivation 
were highly associated they were entered in separate models as a main predictor for 
child brushing frequency. 
Part 3: The association between maternal knowledge about child oral health and 
child brushing frequency 
 Multivariate analysis: 
Maternal knowledge about child oral health as the main predictor, together with other 
variables that were significant from the bivariate analyses (p-value < 0.05) or reported 
to be important predictors for child brushing frequency in previous literature were 
entered into multiple logistic regression model. The significance level was defined at 
2-tailed alpha < 0.05. 
 Mediation analysis: 
We examined the appropriateness of mediation analysis in our data to determine if 
maternal self-efficacy and or self-motivation are factors in the relationship pathway 
utilizing procedures described by Baron and Kenny (1986).  
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Baron and Kenny (1986), proposed a four step approach in which several 
regression analyses are conducted and significance of the coefficients is examined at 
each step. If one or more of steps 1-3 are nonsignificant, researchers usually conclude 
that mediation is not possible or likely. Assuming there are significant relationships 
from steps 1 through 3, one proceeds to step 4. 
If maternal knowledge is no longer significant when self-efficacy/self-motivation 
is controlled, the finding supports full mediation. If maternal knowledge is still 
significant (i.e., both maternal knowledge and self-efficacy/self-motivation 
significantly predict child brushing freq.), the finding supports partial mediation. 
 
       Figure 3. Pathways investigated in mediation analysis. 
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      Figure 4. Steps of mediation analysis described by Baron and Kenny (1986).
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CHAPTER IV: RESULTS 
 
Sample characteristics and distribution 
Baseline background characteristics of the study sample, which included 941 
mother-child dyads, are shown in Table 1 & Table 2. Table 1 shows mothers’ 
characteristics, while table 2 shows children’s characteristics. (Table 1) About half of the 
mothers in our sample (49%) were aged between 25 and 34. When mothers’ were asked 
about the highest grade completed 40% reported having some college degree or higher, 
followed by 37.4% who reported being high school graduates and finally 22.6% reported 
an education level which was lower than high school. More than half of the mothers were 
un-employed at the time of the survey (64.1%). The majority of our sample, about 88.8% 
had a house hold income which was below the poverty level. In terms of maternal 
knowledge about child’s oral health, 54.7% of mothers had a high score, while on the 
other hand 45.3% scored low. Regarding mothers’ psychosocial characteristics, 
approximately three quarters of them had a high level of self-efficacy (78.8%), in 
comparison with those in the low self-efficacy group (21.2%). This skewed distribution 
was even more evident with maternal self-motivation, where about 93.2% of mothers had 
a high level of self-motivation, while only 6.8 % had low level of self-motivation. 
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Table 1.  Background sample characteristics for mothers of children aged (1-5) in 
OHAPH study  
 
Variables Frequency 
N 
Percent 
% 
Mothers’ characteristics 
Age ( years) 
< 25 
25-34 
≥ 35 
 
205 
461 
275 
 
21.8 
49.0 
29.2 
Education level 
Less than high school 
High school graduate 
Some college degree or higher  
 
211 
349 
374 
 
22.6 
37.4 
40.0 
Employment 
Yes 
No 
 
336 
601 
 
35.9 
64.1 
House hold income 
Above poverty level 
Below poverty level 
 
98 
775 
 
11.2 
88.8 
Knowledge about child’s oral health 
High 
Low 
 
515 
426 
 
54.7 
45.3 
Self-efficacy 
High 
Low 
 
739 
199 
 
78.8 
21.2 
Self-motivation 
High 
Low 
 
873 
64 
 
 
93.2 
6.80 
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Table 2 Shows the characteristics of children in our sample. The age range was 
between 1-5 years old, with an almost equal number of males (49.6%) and females 
(50.4%). More than half of the children were Hispanic (61.1%), while in regards to race 
39.2% were Black, 33.9% were white and 26.9% had other race. Since most of the 
children in our sample come from a low income population, almost all of them had 
insurance (98.4%), these variables will not be further investigated in any future analysis.  
54.9% of children in our sample had visited the dentist within the past year. 
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Table 2. Background sample characteristics for children aged 1–5 years in OHAPH 
study  
 
Variables Frequency 
N 
Percent 
% 
Children’s characteristics 
Age ( years) 
1 
2 
3 
4 
5 
 
222 
194 
207 
165 
153 
 
 
23.6 
20.6 
22.0 
17.5 
16.3 
Gender 
Female 
Male 
 
474 
467 
 
 
50.4 
49.6 
 
Ethnicity 
Hispanic  
Non-Hispanic  
 
 
569 
363 
 
61.1 
38.9 
Race 
White  
Black  
Other 
 
319 
369 
253 
 
33.9 
39.2 
26.9 
Insurance 
Yes 
No 
 
920 
15 
 
98.4 
1.60 
Dental visit 
Yes 
No 
 
513 
422 
 
54.9 
45.1 
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Table 3 presents the distribution of brushing frequency among the children, 
together with the level of brushing supervision. The majority of children in our sample 
had their teeth brushed twice or more a day (65.3%), and their brushing was supervised 
(71.6%).  The composite variable for tooth brushing frequency and supervision level 
shows that about half of the children had supervised brushing twice or more a day 
(48.9%), followed by those who had supervised brushing once or less a day (22.4%). On 
the other hand, children with unsupervised tooth brushing, 17.5% of them brushed their 
teeth twice or more a day, while 11.2% of them brushed once a day or less. 
 
Table 3. Distribution of tooth brushing frequency and brushing supervision level 
among children aged 1–5 years in OHAPH study  
 
Variables Frequency 
N 
Percent 
% 
Children’s characteristics 
Brushing frequency 
Once or less 
Twice or more 
 
 
322 
606 
 
34.7 
65.3 
Brushing supervision level 
Yes 
No 
 
 
659 
262 
 
 
71.6 
28.4 
Composite variable for tooth brushing  
Unsupervised brushing once or less 
Unsupervised brushing twice or more 
Supervised brushing once or less 
Supervised brushing twice or more 
 
102 
159 
204 
445 
 
11.2 
17.5 
22.4 
48.9 
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Table 4 shows the bivariate association between maternal knowledge about 
child’s oral health and sample baseline background characteristics.  The majority of 
mothers who had a high score on the knowledge scale about child’s oral health were aged 
25-34 years old (50.3%) and had an education of some college degree or higher (41.1%). 
However, mothers’ age and education level were not found to be statistically significant 
with maternal knowledge about child’s oral health (p-value=0.26 and 0.64 respectively). 
The only two characteristics found to be significant with maternal knowledge 
were child’s race and dental visit (p-value=0.05 and 0.003 respectively). There was an 
almost equal number of children with White and Black race (36.7% and 36.5% 
respectively) in the high knowledge group, while in the low knowledge group there were 
less children with White race in comparison with those with Black race (30.5% and 
42.5%). Children of mothers with high knowledge score had a higher percentage of a 
dental visit within the past year in comparison with their counterparts (59.3% vs 49.5%).  
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Table 4. Bivariate association between mothers’ knowledge about child oral health 
and demographic characteristics 
 
Variables 
Mothers’ knowledge  
Mothers’ Characteristics High Low  
N % N % p-value 
Age ( years) 
< 25 
25-34 
≥ 35 
 
104 
259 
152 
 
20.2 
50.3 
29.5 
 
101 
202 
123 
 
23.7 
47.4 
28.9 
 
 
0.26 
Education level 
Less than high school 
High school graduate 
Some college degree or higher 
 
110 
191 
210 
 
21.5 
37.4 
41.1 
 
 
101 
158 
164 
 
23.9 
37.4 
38.8 
 
 
 
0.64 
Employment 
Yes 
No 
 
191 
323 
 
37.2 
62.8 
 
 
145 
278 
 
34.3 
65.7 
 
 
0.29 
Children’s Characteristics 
Age ( years) 
1 
2 
3 
4 
5 
 
115 
109 
120 
89 
82 
 
22.3 
21.2 
23.3 
17.3 
15.9 
 
107 
85 
87 
76 
71 
 
25.1 
20.0 
20.4 
17.8 
16.7 
 
 
 
 
0.77 
Gender 
Female 
Male 
 
225 
260 
 
49.5 
50.5 
 
219 
207 
 
51.4 
48.6 
 
0.55 
Ethnicity 
Hispanic  
Non-Hispanic  
 
319 
190 
 
62.7 
37.3 
 
 
250 
173 
 
 
59.1 
40.9 
 
 
0.15 
 
 
Race 
White  
Black 
Other 
 
189 
188 
138 
 
36.7 
36.5 
26.8 
 
130 
181 
115 
 
30.5 
42.5 
27.0 
 
 
 
0.05* 
 
Dental visit 
Yes 
No 
 
303 
208 
 
59.3 
40.7 
 
210 
214 
 
49.5 
50.5 
 
0.001* 
*Statistically significant / (all p-values are based on Rao-Scott chi-square test) 
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Table 5 presents bivariate association between maternal self-efficacy and sample 
baseline background characteristics. Maternal knowledge about child’s oral health was 
the most significant predictor of self-efficacy (p-value <.0001). The majority of mothers 
in the high self-efficacy category (58.6%) had a high score on the maternal knowledge 
scale about child’s oral health. While on the other hand, most of the mothers in the low-
self efficacy group (58.8%) had a low score on the maternal knowledge scale about 
child’s oral health. 
Furthermore, mothers’ education level was significantly associated with maternal 
self-efficacy (p-value =0.007). Most of the mothers in the high self-efficacy group were 
either high school graduates or had an educational level of some college degree or higher 
(39.2% and 37.5% respectively). Among the children related characteristics, only the past 
year dental visit variable was found to be statistically significant (p-value=0.01). Highly 
efficacious mothers are more likely to take their children for a dental visit within the past 
year in comparison with mothers who have low levels of self-efficacy.  
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Table 5. Bivariate association between self-efficacy and demographic characteristics  
Variables Self-efficacy  
Mothers’ Characteristics High Low  
N % N % p-value 
Age ( years) 
< 25 
25-34 
≥ 35 
 
154 
369 
216 
 
20.8 
49.9 
29.2 
 
50 
91 
58 
 
25.1 
45.7 
29.1 
 
 
0.21 
Education level 
Less than high school 
High school graduate 
Some college degree or higher 
 
171 
287 
275 
 
23.3 
39.2 
37.5 
 
39 
61 
99 
 
19.6 
30.7 
49.7 
 
 
0.007* 
Employment 
Yes 
No 
 
264 
471 
 
35.9 
64.1 
 
72 
127 
 
36.2 
63.8 
 
0.94 
Knowledge about child’s oral health 
High 
Low 
 
433 
306 
 
58.6 
41.4 
 
82 
117 
 
41.2 
58.8 
 
<.0001* 
Children’s Characteristics 
Age ( years) 
1 
2 
3 
4 
5 
 
166 
147 
166 
135 
125 
 
22.5 
19.9 
22.5 
18.3 
16.9 
 
56 
47 
40 
29 
27 
 
28.1 
23.6 
20.1 
14.6 
13.6 
 
 
0.26 
 
Gender 
Female 
Male 
 
381 
358 
 
51.6 
48.4 
 
92 
107 
 
46.2 
53.8 
 
0.23 
Ethnicity 
Hispanic  
Non-Hispanic  
 
454 
278 
 
62 
38 
 
 
115 
83 
 
58 
42 
 
 
 
0.26 
 
Race 
White  
Black 
Other 
 
255 
289 
195 
 
34.5 
39.1 
26.4 
 
 
63 
80 
56 
 
31.7 
40.2 
28.1 
 
 
 
0.79 
Dental visit 
Yes 
No 
 
415 
319 
 
56.5 
43.5 
 
96 
102 
 
48.5 
51.5 
 
0.01** 
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
 
 58 
 
 
Table 6 presents bivariate association between maternal self-motivation and 
sample baseline background characteristics. Mother’s age and knowledge about child’s 
oral health were found to be associated with mother’s level of self-motivation, the 
association was statistically significance at alpha 0.05 (p-value=0.05 and <0.001 
respectively). Highly motivated mothers are more likely to be those aged between 25-34 
years old (49.9%), and who had a high score on the maternal knowledge scale about 
child’s oral health (57%). Only a quarter of mothers in the low motivation group had a 
high score on the maternal knowledge scale. 
Moreover, children’s past year dental visit was significantly associated with 
maternal self-motivation (p-value =<.0001). Mothers with high level of self-motivation 
reported taking their children to visit the dentist within the past year more than those with 
low level of self-motivation (56.6% and 31.3% respectively). Finally, child’s age was 
found to be approaching statistical significance (p-value=0.06).   
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Table 6. Bivariate association between self-motivation and demographic 
characteristics  
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
 
 
Variables Self-motivation  
Mothers’ Characteristics High Low  
N % N % p-value 
Age ( years) 
< 25 
25-34 
≥ 35 
 
182 
436 
255 
 
20.8 
49.9 
29.2 
 
22 
24 
18 
 
34.4 
37.5 
28.1 
 
 
0.05* 
Education level 
Less than high school 
High school graduate 
Some college degree or higher 
 
196 
324 
347 
 
22.6 
37.4 
40.0 
 
13 
24 
27 
 
20.3 
37.5 
42.2 
 
 
0.93 
Employment 
Yes 
No 
 
315 
554 
 
36.2 
63.8 
 
21 
43 
 
32.8 
67.2 
 
0.44 
Knowledge about child’s oral health 
High 
Low 
 
498 
375 
 
57 
43 
 
16 
48 
 
25 
75 
 
<.0001* 
Children’s Characteristics 
Age ( years) 
1 
2 
3 
4 
5 
 
201 
174 
196 
157 
145 
 
23.0 
19.9 
22.5 
18.0 
16.6 
 
21 
19 
10 
7 
7 
 
32.8 
29.7 
15.6 
10.9 
10.9 
 
 
 
0.06** 
Gender 
Female 
Male 
 
442 
431 
 
50.6 
49.4 
 
31 
33 
 
48.4 
51.6 
 
0.78 
 
Ethnicity 
Hispanic  
Non-Hispanic  
 
534 
331 
 
61.7 
38.3 
 
34 
30 
 
53.1 
46.9 
 
0.17 
Race 
White  
Black 
Other 
 
303 
339 
231 
 
34.7 
38.8 
24.5 
 
15 
30 
19 
 
23.4 
46.9 
29.7 
 
 
0.29 
Dental visit 
Yes 
No 
 
491 
376 
 
56.6 
43.4 
 
20 
44 
 
31.3 
68.8 
 
<.0001* 
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“Part 1: The association between maternal knowledge about child’s oral health and 
maternal self-efficacy/self-motivation” 
 
Part 1.A: The association between maternal knowledge about child’s oral health and 
maternal self-efficacy  
Table 7 presents the multivariate association between maternal knowledge about 
child’s oral health and maternal self-efficacy. The association between these two 
variables was first examined using a simple logistic regression model. The unadjusted 
OR of maternal self-efficacy was significantly higher for mothers in the high knowledge 
group compared to those in the low knowledge group (OR=2.02; 95% CI= 1.42-2.86). 
Mother’s knowledge score remained significantly associated with maternal self-efficacy 
in the final model, after controlling for: mother’s age, education level, house hold 
income, child’s age, ethnicity, race and past year dental visit. The adjusted odds ratio for 
having high level of self-efficacy among mothers with a high knowledge score was 1.95 
(95% CI=1.44-2.64) compared to mothers with a low knowledge score.  
 
 
 
 
 
 
 
 61 
 
 
Table 7. Multiple logistic regression model predicting self-efficacy (maternal 
knowledge as the main predictor) 
Variables  Self-efficacy 
High / Low High/Low 
Crude OR 95% CI Adjusted 
OR 
95% CI 
Mothers’ characteristics  
Knowledge about child’s oral health 
High 
Low 
 
2.02 
ref 
 
(1.42-2.86)* 
ref 
 
1.95 
ref 
 
(1.44-2.64)* 
ref 
Age ( years) 
> 25 
25-34    
≥35 
 
ref 
1.32 
1.21 
 
ref 
(1.00-1.74)* 
(0.83-1.76) 
 
 
ref 
1.15 
0.66 
 
ref 
(0.85-1.56) 
(0.63-1.51) 
Education level 
Less than high school 
High school graduate 
Some college degree or more 
 
ref 
1.07 
0.63 
 
ref 
(0.68-1.7) 
(0.4-1.00)* 
 
ref 
1.18 
0.97 
 
ref 
(0.75-1.86) 
(0.40-1.08) 
Income 
Above poverty level 
Below poverty level 
 
0.58 
ref 
 
(0.36-0.92)* 
ref 
 
 
0.71 
ref 
 
(0.44-1.15) 
ref 
 
Children’s characteristics  
Age ( years) 
1 
2 
3 
4 
5 
 
ref 
1.06 
1.40 
1.57 
1.56 
 
ref 
(0.69-1.61) 
(0.85-2.31) 
(0.90-2.76) 
(0.87-2.80) 
 
ref 
0.94 
1.29 
1.38 
1.38 
 
ref 
(0.58-1.52) 
(0.72-2.32) 
(0.69-2.77) 
(0.72-2.65) 
Ethnicity 
Hispanic 
Non-Hispanic 
 
 
1.18 
ref 
 
(0.88-1.58) 
ref 
 
 
1.17 
ref 
 
(0.71-1.93) 
ref 
 
Race 
White 
Black 
Other 
 
ref 
0.89 
0.86 
 
ref 
(0.58-1.38) 
(0.56-1.33) 
 
 
ref 
1.13 
0.96 
 
ref 
(0.59-2.15) 
(0.60-1.53) 
Dental visit 
Yes 
No 
 
1.38 
ref 
 
(1.06-1.80)* 
ref 
 
1.23 
ref 
 
(0.94-1.62) 
ref 
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
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Part 1.B: The association between maternal knowledge about child’s oral health and 
maternal self-motivation 
Table 8 presents the multivariate association between maternal knowledge about 
child’s oral health and maternal self-motivation. The crude OR of maternal self-
motivation was significantly higher for mothers in the high knowledge group compared 
to those in the low knowledge group (OR=3.98; 95% CI=1.84-8.64). The adjusted OR of 
maternal self-motivation was 3.24 and remained statistically significant (95% CI=1.42-
7.36), after controlling for the following confounders: mother’s age, education level, 
house hold income, child’s age, ethnicity, race and past year dental visit. A Similar 
pattern was found with the child’s dental visit variable, where the unadjusted OR was 
significant in the simple regression model (OR=2.87; 95% CI=1.82-4.54), and the 
adjusted OR remained significant in the final regression model (OR=2.32, 96% CI= 1.16-
4.64). The final model also showed that mothers aged 25-34 had 1.61 times the odds of 
being highly motivated compared to younger mothers, however that was not statistically 
significant (CI= 0.8-3.25). 
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Table 8. Multiple logistic regression model predicting self-motivation (maternal 
knowledge as the main predictor) 
Variables  Self- motivation 
High / Low High/low 
Crude OR 95% CI Adjusted 
OR 
95% CI 
Mothers’ characteristics  
Knowledge about child’s oral health 
High 
Low 
 
3.98 
ref 
 
 
(1.84-8.64)* 
ref 
 
 
3.24 
ref 
 
(1.42-7.36)* 
ref 
 
Age ( years) 
> 25 
25-34   
≥35  
 
ref 
0.79 
0.54 
 
ref 
(1.13-4.27)* 
  (0.98-2.98)** 
 
ref 
1.61 
1.36 
 
ref 
(0.80-3.25) 
(0.58-3.16) 
Education level 
Less than high school 
High school graduate 
Some college degree or higher 
 
ref 
0.90 
0.85 
 
ref 
(0.42-1.92) 
(0.37-1.96) 
 
ref 
0.79 
0.88 
 
ref 
(0.31-1.96) 
(0.376-2.04) 
Income 
Above poverty level 
Below poverty level 
 
0.84 
ref 
 
(0.34-2.08) 
ref 
 
0.98 
ref 
 
(0.36-2.66) 
ref 
Children’s characteristics  
Age ( years) 
1 
2 
3  
4  
5 
 
ref 
0.96 
2.05 
2.34 
2.16 
 
ref 
(0.57-1.60)** 
   (0.96-4.36)* 
   (1.14-4.81) 
   (0.74-6.37) 
 
ref 
0.75 
1.49 
1.52 
1.43 
 
ref 
(0.42-1.34) 
(0.65-3.40) 
(0.66-3.48) 
(0.38-5.44) 
Ethnicity 
Hispanic  
Non-Hispanic  
 
 
1.42 
ref 
 
(0.85-2.39) 
ref 
 
 
1.36 
ref 
 
(0.68-2.72) 
ref 
 
Race 
White 
Black  
Other 
 
ref 
0.56 
0.6 
 
ref 
(0.21-1.48) 
(0.31-1.15) 
 
 
ref 
0.72 
0.61 
 
ref 
(0.21-2.41) 
(0.28-1.31) 
Dental visit 
Yes 
No 
 
2.87 
ref 
 
(1.82-4.54)* 
ref 
 
 
2.32 
ref 
 
(1.16-4.64)* 
ref 
 
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
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“Part 2: The association between maternal self-efficacy/self-motivation and child’s 
brushing frequency” 
 
Part 2. A: The relationship between self-efficacy and self- motivation 
Table 9 shows the bivariate association between self-efficacy and self-motivation. 
These two variables were found to be highly associated (p-value <0.0001). The majority 
of mothers, who had a high level of self-efficacy for brushing their children’s teeth, 
reported having a high level of self-motivation as well (77.8%).  
 
Table 9. Bivariate association between self-efficacy and self-motivation 
*Statistically significant.  
 (All p-values are based on Rao-Scott chi-square test) 
 
 
 
 
 
 
 
 
 
Variables  Self-motivation   
High motivation Low motivation  
N (%) Col % Row% N (%) Col % Row% p-value 
Self-efficacy 
High efficacy 
Low efficacy 
 
729 (77.8) 
 144 (15.4) 
 
 
83.5 
16.5 
 
 
98.8 
72.4 
 
9 (1) 
55 (5.9) 
 
14.1 
85.9 
 
 
1.2 
27.6 
 
 
<.0001* 
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Part 2. B: The relationship between self-efficacy/self-motivation and child’s 
brushing frequency 
Table 10 presents the bivariate association between the composite variable of 
self-efficacy/self-motivation and child’s brushing frequency. The association was found 
to be statistically significant with a p-value of <0.0001. Children’s teeth are brushed 
twice or more a day when their mothers have high-efficacy/high-motivation (90.4%), 
followed by those with low-efficacy/high-motivation (7.1%), followed by those with low-
efficacy/low-motivation (1.5%) and finally those with high-efficacy/low-motivation 
(1%). 
 
Table 10. Bivariate association between self-efficacy/ self-motivation and child’s 
brushing frequency 
Variables Brushing frequency 
Once or less Twice or more  
N % N % p-value 
Self-efficacy*Self/motivation 
High efficacy/ High motivation 
High efficacy/ Low motivation 
Low efficacy/ High motivation 
Low efficacy/ Low motivation 
 
173 
3 
99 
46 
 
 
53.9 
0.93 
30.8 
14.3 
 
 
546 
6 
43 
9 
 
 
90.4 
1 
7.1 
1.5 
 
 
 
<.0001* 
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
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Table 11 presents the bivariate association between the composite variable of 
self-efficacy/self-motivation and covariates. Maternal knowledge about child’s oral 
health, child’s past year dental visit and brushing frequency were found to be statistically 
significant (p-value= <0.0001, 0.0003, <0.0001 respectively). The first 2 columns 
represent mainly mothers with high levels of self-efficacy regardless of their motivation 
levels, it is noticeable that children’s teeth are brushed twice or more a day when their 
mothers are highly efficacious in comparison with mothers who have low levels of 
efficacy (column 3 and 4). 
On the other hand, the opposite is observed with maternal knowledge about 
child’s oral health and past year dental visit variables. The 1st and 3rd columns represent 
mainly mothers with high motivation levels regardless of their efficacy levels, we notice 
that highly motivated mothers have higher knowledge levels and have taken their 
children to the dentist in the past year in comparison with mothers who have low levels of 
motivation (column 2 and 4).  
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Table 11. Bivariate association between maternal self- efficacy/self-motivation and 
covariates  
Variables Self-efficacy/Self-motivation  
Mothers’ Characteristics High-High\\ 
N (%) 
(n=729) 
High-Low‡ 
N (%) 
(n=9) 
Low-High† 
N (%) 
(n=144) 
Low-Low§ 
N (%) 
(n=55) 
p-value 
Age ( years) 
< 25 
25-34 
≥ 35 
   
151 (20.7) 
366 (50.2) 
212 (29.1) 
 
3 (33.3) 
3 (33.3) 
3 (33.3) 
 
31 (21.5) 
70 (48.6) 
43 (29.9) 
 
19 (34.5) 
21 (38.2) 
15 (27.3) 
 
 
0.19 
Education level 
Less than high school 
High school graduate 
Some college degree or 
higher 
 
167 (23.1) 
285 (39.4) 
271 (37.5) 
 
3 (33.3) 
2 (22.2) 
4 (44.4) 
 
29 (20.1) 
39 (27.1) 
76 (52.8) 
 
10 (18.2) 
22(40.0) 
23 (41.8) 
 
 
0.09 
Employment 
Yes 
No 
 
260 (35.9) 
465 (64.1) 
 
4 (44.4) 
5 (55.5) 
 
55 (38.2) 
89 (61.8) 
 
17 (30.9) 
38 (69.1) 
 
0.67 
Knowledge about child’s 
oral health 
High 
Low 
 
 
430 (59) 
299 (41) 
 
 
2 (22.2) 
7 (77.7) 
 
 
68 (47.2) 
76 (52.8) 
 
 
14 (25.5) 
41 (74.5) 
 
 
<0.0001* 
Children’s Characteristics 
Age ( years) 
1 
2 
3 
4 
5 
 
163 (22.4) 
142 (19.5) 
165 (22.6) 
135 (18.5) 
124 (17.0) 
 
3 (33.3) 
4 (44.4) 
1 (11.1) 
0 (0.0) 
1 (11.1) 
 
38 (26.4) 
32 (22.2) 
31 (21.5) 
22 (15.3) 
21 (14.6) 
 
18 (32.7) 
15 (27.3) 
9 (16.4) 
7 (12.7) 
6 (10.9) 
 
 
- 
Gender 
Female 
Male 
 
377 (51.7) 
352 (48.3) 
 
4 (44.4) 
5 (55.5) 
 
65 (45.1) 
79 (54.9) 
 
27 (49.1) 
28 (50.9) 
 
0.60 
Ethnicity 
Hispanic  
Non-Hispanic  
 
446 (61.8) 
276 (38.2) 
 
7 (77.8) 
2 (22.2) 
 
88 (61.5) 
55 (38.5) 
 
27 (49.1) 
28 (50.9) 
 
 
0.16 
Race 
White  
Black 
Other 
 
251 (34.4) 
287 (39.4) 
191 (26.2 ) 
 
4 (44.4) 
2 (22.2) 
3 (33.3) 
 
52 (36.1) 
52 (36.1) 
40 (27.8) 
 
11(20.0) 
28 (50.9) 
16 (29.1) 
 
 
0.37 
Dental visit 
Yes 
No 
 
413(57) 
  311 (43) 
 
2 (22.2) 
7 (77.8) 
 
78 (54.5) 
65 (45.5) 
 
18(32.7) 
37 (67.3) 
 
0.0003* 
Brushing frequency 
Once or less  
Twice or more 
 
173 (24.1) 
546 (75.9) 
 
3 (33.3) 
6 (66.7) 
 
99 (69.7) 
43 (30.3) 
 
46 (83.6) 
9 (16.4) 
 
<.0001* 
\\High-high: High-efficacy/High-motivation, ‡ High-low: High-efficacy/Low-motivation 
† Low-high: Low-efficacy/High-motivation, § Low-low: Low-efficacy/Low-motivation 
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Part 2.C: The association between maternal self-efficacy and child’s brushing 
frequency 
Table 12 presents the bivariate association between child’s brushing frequency 
and maternal psycho-social factors, together with baseline sample characteristics. 
Maternal knowledge about child’s oral health, self-efficacy and self-motivation were all 
found to be statistically significant with child’s brushing frequency (p-value=0.01 and 
<0.0001 and <0.0001 respectively). Children’s teeth are brushed twice a day or more 
when they have mothers who are more knowledgeable about child’s oral health (57.9% 
vs 42.1%), have a high level of self-efficacy (91.4% vs 8.6%) and self-motivation (97.5% 
vs 2.5%). 
Among the children’s related characteristics only child’s age and past year dental 
visit was statistically significant with child’s brushing frequency (p-value <0.0001and 
<0.0001 respectively). Children who have visited the dentist in the past year had their 
teeth brushed more frequently in comparison with children who haven’t visited the 
dentist (64.7% vs 35.3%). When comparing tooth brushing frequency among children 
with different age groups, the majority of mothers reported brushing their children’s teeth 
once or less when they have children aged 1 year old (39.1%) while this percentage 
decreases as the child’s age increases and becomes 2, 3, 4 and 5 years old (20.8% vs 
18.3% vs12.7% vs 9%). It seems like as children grow older they tend to have their teeth 
brushed more frequently. 
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Table 12. Bivariate association between brushing frequency and demographic 
characteristics 
Variables Brushing frequency  
Mothers’ Characteristics Once or less Twice or more  
N % N % p-value 
Age ( years) 
<25 
25-34 
≥35 
 
72 
162 
88 
 
22.4 
50.3 
27.3 
 
 
127 
296 
183 
 
21.0 
48.8 
30.2 
 
 
 
0.53 
Education level 
Less than high school 
High school graduate 
Some college degree or higher 
 
68 
122 
132 
 
 
21.1 
37.9 
41.0 
 
 
139 
225 
236 
 
23.2 
37.5 
39.3 
 
 
0.6 
Employment 
Yes 
No 
 
116 
204 
 
36.3 
63.8 
 
 
219 
385 
 
36.3 
63.7 
 
 
0.997 
Knowledge about child’s oral health 
High 
Low 
 
159 
163 
 
49.4 
50.6 
 
351 
255 
 
57.9 
42.1 
 
 
0.01* 
Self-efficacy 
High 
Low 
 
176 
145 
 
 
54.8 
45.2 
 
 
553 
52 
 
 
91.4 
8.6 
 
 
<.0001* 
Self-motivation 
High 
Low 
 
272 
49 
 
 
84.7 
15.3 
 
 
589 
15 
 
 
97.5 
2.5 
 
 
<.0001* 
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Table 12. (Continue) Bivariate association between brushing frequency and 
demographic characteristics 
Variables Brushing frequency  
Children’s Characteristics Once or less Twice or more  
N % N % p-value 
Age ( years) 
1 
2 
3 
4 
5 
 
126 
67 
59 
41 
29 
 
39.1 
20.8 
18.3 
12.7 
9.0 
 
 
89 
127 
145 
124 
121 
 
14.7 
21.0 
23.9 
20.5 
20.0 
 
 
 
<.0001* 
 
Gender 
Female 
Male 
 
157 
165 
 
 
48.8 
51.2 
 
 
312 
294 
 
 
51.5 
48.5 
 
 
0.29 
Ethnicity 
Hispanic  
Non-Hispanic  
 
 
204 
116 
 
 
63.8 
36.3 
 
 
361 
238 
 
 
60.3 
29.7 
 
 
 
0.21 
Race 
White 
Black 
Other 
 
116 
125 
81 
 
36.0 
38.8 
25.2 
 
 
200 
239 
167 
 
33.0 
39.4 
27.6 
 
 
 
0.69 
Dental visit 
Yes 
No 
 
119 
200 
 
 
37.3 
62.7 
 
 
390 
213 
 
64.7 
35.3 
 
<.0001* 
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
 
 
 
 
 
 
 
 71 
 
 
Table 13 presents the multiple logistic regression model to examine the effect of 
maternal self-efficacy on child’s brushing frequency. Maternal self-efficacy showed a 
statistically significant association with child’s brushing frequency in the bivariate 
analysis (OR= 8.76; 95% CI= 6.24-12.30). This association increased and remained 
statistically significant after adjusting for potential confounders (95% CI= 6.98-15.81). 
Mothers with high levels of self-efficacy had 10.51 times the odds of brushing their 
children’s teeth twice or more a day compared to mothers with low levels of self-
efficacy. 
Having a child who visited the dentist within the past year was crudely associated 
with brushing frequency, the estimate of association was attenuated from 3.08 to 2.48 
after adjusting for other variables, but it remained statisically significant (95% CI= 1.56-
3.94). Child’s age was also significant in both bivariate and multi-variate models. Older 
children had significantly higher odds ratios for having their teeth brushed twice or more 
a day in comparison to younger children. Finally, while child’s ethnicity was not 
significant in the simple regression model, it became significant in the final model. The 
odds of having children’s teeth brushed twice or more a day was 36% lower in Hispanics 
compared to Non-Hispanics (95% CI= 0.41-1.01). 
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Table 13. Multiple logistic regression model predicting brushing frequency (self-
efficacy as the main predictor) 
Variables  Brushing frequency 
Twice or more/Once or less 
Crude  OR 95% CI Adjusted OR 95% CI 
Mothers’ characteristics  
Self-efficacy 
High 
Low 
 
8.76 
ref 
 
 
 (6.24-12.30)* 
ref 
 
 
10.51 
ref 
 
 (6.98-15.81)* 
ref 
 
Education level 
Less than high school 
High school graduate 
College degree or more 
 
ref 
0.9 
0.88 
 
 
ref 
(0.66-1.23) 
(0.69-1.12) 
 
 
ref 
0.85 
0.97 
 
 
ref 
(0.61-1.18) 
(0.71-1.34) 
Income 
Above poverty level 
Below poverty level 
 
0.78 
ref 
  
(0.57-1.06) 
ref 
 
0.84 
ref 
 
(0.58-1.21) 
ref 
 
Children’s characteristics  
Age ( years) 
1  
2  
3  
4  
5 
 
ref 
2.68 
3.48 
4.28 
5.91 
 
ref 
(1.95-3.70)* 
(2.55-4.74)* 
(3.05-6.00)* 
(3.55-9.84)* 
 
ref 
3.20 
3.18 
3.38 
4.33 
 
ref 
(2.13-4.79)* 
(2.12-4.77)* 
(2.18-5.25)* 
(2.60-7.20)* 
Ethnicity 
Hispanic  
Non-Hispanic  
 
 
0.86 
ref 
 
 (0.68-1.09) 
ref 
 
0.64 
ref 
 
(0.41-1.01)* 
ref 
 
Race 
White 
Black  
Other 
 
ref 
1.12 
1.2 
 
ref 
(0.84-1.46) 
(0.82-1.75) 
 
 
ref 
0.78 
0.98 
 
ref 
(0.47-1.28) 
(0.60-1.58) 
Dental visit 
Yes 
No 
 
3.08 
ref 
 
 (2.30-4.11)* 
ref 
 
 
 
2.48 
ref 
 
(1.56-3.94)* 
ref 
 
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
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Part 2. D: The association between maternal self-motivation and child’s brushing 
frequency 
Table 14 presents the multiple logistic regression model to examine the effect of 
maternal self-motivation on child’s brushing frequency. Maternal self-motivation showed 
a statistically significant crude association with child brushing frequency (OR=7.07; 95% 
CI=3.12-16.03). The association increased and remained statistically significant in the 
multiple logistic regression model, holding other variables in the model constant (95% 
CI=2.63-20.85). Mothers with high levels of self-motivation had 7.41 times the odds of 
brushing their children’s teeth twice or more a day compared to mothers with low levels 
of self-motivation. 
Other significant predictors for child’s brushing frequency in this model include: 
child’s age, past year dental visit, and ethnicity. Older children had significantly higher 
odds ratios for brushing frequency in comparison with younger children. Moreover, 
child’s past year’s dental visit showed an increased association with tooth brushing twice 
or more a day (OR=2.17; 95% CI=1.48-3.18). Finally, the odds of having children’s teeth 
brushed twice or more a day was 29% lower in Hispanics compared to Non-Hispanics ( 
95% CI= 0.49-1.01). 
 
 
 
 
 
 74 
 
 
Table 14. Multiple logistic regression model predicting brushing frequency (self-
motivation as the main predictor)   
Variables  Brushing frequency 
Twice or more/Once or less 
Crude OR 95% CI Adjusted OR 95% CI 
Mothers’ characteristics  
Self-motivation 
High 
Low 
 
7.07 
ref 
 
 (3.12-16.03) 
ref 
 
 
7.41 
ref 
 
(2.63-20.85)* 
ref 
 
Education level 
Less than high school 
High school graduate 
tech certificate/some college 
College degree or more 
 
ref 
0.9 
0.88 
 
 
ref 
(0.66-1.23) 
(0.69-1.12) 
 
 
ref 
0.96 
0.85 
 
 
ref 
(0.69-1.32) 
(0.64-1.15) 
 
Income 
Above poverty level 
Below poverty level 
 
0.776 
ref 
 
 (0.57-1.06) 
ref 
 
 
0.73 
ref 
 
(0.51-1.06) 
ref 
 
Children’s characteristics  
Age ( years) 
1  
2 
3 
4 
5 
 
ref 
2.68 
3.48 
4.28 
5.91 
 
ref 
(1.95-3.70)* 
(2.55-4.74)* 
(3.05-6.00)* 
(3.55-9.84)* 
 
 
ref 
2.81 
2.93 
3.10 
3.84 
 
ref 
(1.95-4.05)* 
(2.09-4.11)* 
(2.08-4.63)* 
(2.18-6.75)* 
Ethnicity 
Hispanic  
Non-Hispanic  
 
 
0.86 
ref 
 
 (0.68-1.09) 
ref 
 
 
0.71 
ref 
 
(0.49-1.01)** 
ref 
 
Race 
White 
Black  
Other 
 
ref 
1.12 
1.2 
 
ref 
 (0.84-1.46) 
(0.82-1.75) 
 
 
ref 
0.87 
0.98 
 
ref 
(0.59-1.26) 
(0.61-1.58) 
Dental visit 
Yes 
No 
 
3.08 
ref 
 
 (2.30-4.11)* 
ref 
 
 
 
2.17 
ref 
 
(1.48-3.18)* 
ref 
 
*Statistically significant, ** Approached statistical significance           
(All p-values are based on Rao-Scott chi-square test) 
 75 
 
 
“Part 3: The association between maternal knowledge about child oral health 
and child’s brushing frequency” 
Table 15 presents the multiple logistic regression model to examine the effect of 
maternal knowledge about child’s oral health on child’s brushing frequency. In the 
simple regression model, more knowledgeable mothers showed a statistically significant 
increase in the odds of brushing their children’s teeth twice or more a day in comparison 
with mothers who are less knowledgeable about child’s oral health (OR=1.41, 95% CI= 
1.07-1.86). However, the estimate of association was attenuated in the adjusted model 
and no significant association was observed (OR= 1.33, 95% CI= 0.96-1.84). 
Children who were older and have visited the dentist within the past year showed 
higher odds of having their teeth brushed twice a day in comparison with younger 
children who have not visited the dentist. Being a Hispanic child lowers the odds of 
brushing frequency by 25%., and that was not statistically significant at p-value= 0.05 
(CI=0.53-1.06). 
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Table 15. Multiple logistic regression model predicting brushing frequency 
(maternal knowledge as the main predictor) 
Variables  Brushing frequency 
Twice or more/Once or less 
Crude  OR 95% CI Adjusted 
OR 
95% CI 
Mothers’ characteristics  
Knowledge about child’s oral health 
High 
Low 
 
1.41 
ref 
 
 (1.07-1.86)* 
ref 
 
 
1.33 
ref 
 
(0.96-1.84) 
ref 
 
Education level 
Less than high school 
High school graduate 
Some college degree or higher 
 
ref 
0.9 
0.88 
 
 
ref 
(0.66-1.23) 
(0.69-1.12) 
 
 
ref 
0.93 
0.84 
 
ref 
(0.26-0.61) 
(1.51-0.22) 
Income 
Above poverty level 
Below poverty level 
 
0.78 
ref 
 
 (0.57-1.06) 
ref 
 
 
0.77 
ref 
 
(0.52-1.12) 
ref 
 
Children’s characteristics  
Age ( years) 
1  
2 
3 
4 
5 
 
ref 
2.68 
3.48 
4.28 
5.91 
 
ref 
(1.95-3.70)* 
(2.55-4.74)* 
(3.05-6.00)* 
(3.55-9.84)* 
 
ref 
2.58 
2.90 
3.18 
3.83 
 
ref 
(1.83-3.65)* 
(2.08-4.03)* 
(2.12-4.71)* 
(2.22-6.61)* 
Ethnicity 
Hispanic  
Non-Hispanic  
 
 
0.86 
ref 
 
(0.68-1.09) 
ref 
 
 
 
0.75 
ref 
 
(0.53-1.06) 
ref 
 
 
Race 
White 
Black  
Other 
 
ref 
1.12 
1.20 
 
ref 
(0.84-1.46) 
(0.82-1.75) 
 
ref 
0.87 
0.96 
 
ref 
(0.56-1.36) 
(0.62-1.48) 
Dental visit 
Yes 
No 
 
3.08 
ref 
 
(2.30-4.11)* 
ref 
 
 
 
2.25 
ref 
 
(1.54-3.30)* 
ref 
 
*Statistically significant, ** Approached statistical significance           
 (All p-values are based on Rao-Scott chi-square test) 
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Mediation analysis: 
Table 16 presents the mediation analysis results. We examined the 
appropriateness of mediation analysis in our data to determine if maternal self-efficacy 
and or self-motivation are factors in the pathway between mother’s knowledge about 
child’s oral health and child’s brushing frequency by procedures described by Baron and 
Kenny (1986). We conducted several regression analyses and significance of the 
coefficients was examined at each step. First, we conducted a simple regression analysis 
with maternal knowledge about child’s oral health predicting child’s brushing frequency 
to test for path c alone, the model showed a statistically significant association between 
these two variables (OR=1.41 ;p-value=0.01). Second, a simple regression analysis was 
performed with maternal knowledge predicting self-efficacy in one model and self-
motivation in the other, to test for path b alone. Both models were found to be statistically 
significant (OR=2.02; p-value<0.0001 and OR=3.98; p-value=0.0005 respectively). 
Third, simple logistic regression models were done with self-efficacy and self-motivation 
separately predicting child’s brushing frequency, to test for path b alone. The models 
showed an increased association of both predictors with child’s brushing frequency 
(OR=8.76; p-value<0.001 and OR=7.07; p-value=<0. 0001 respectively). Finally, since 
we had significant relationships from steps 1 through 3, we proceeded to step 4.  
We conducted two multiple regression models both predicting child’s brushing 
frequency ( to test for path c’), in the first model we had maternal knowledge and self-
efficacy as the predictors, while in the second one the predictors were  maternal 
knowledge and self-motivation. The first model showed that maternal knowledge was no 
longer significant when self-efficacy was controlled (OR=1.12; p-value=0.34) while self-
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efficacy remained significant with an increased association with child’s brushing 
frequency (OR=8.61; p-value= <0.0001), this finding supports full mediation (fig. 5). 
Similar results were found in the second model where no significant association was 
found between child’s brushing frequency and maternal knowledge after controlling for 
self-motivation (OR=1.21;p-value=0.24),while self-motivation remained statistically 
significant (OR=6.68;p-value= <0.0001), which shows full mediation too (fig.6).  
 In conclusion, both variables self-efficacy and self-motivation were found to be 
mediators in the pathway between maternal knowledge about child’s oral health and 
child’s brushing frequency. 
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Step 1:  
Variables  Brushing frequency 
Twice or more / Once or less 
Crude OR p-value 
Knowledge about child’s oral health 
High 
Low 
 
1.41 
ref 
 
0.01* 
ref 
 
 
Step 2:   
Variables  Self-efficacy 
High efficacy / Low efficacy 
Crude OR p-value 
Knowledge about child’s oral health 
High 
Low 
 
2.02 
ref 
 
<.0001* 
ref 
 
 
Variables  Self-motivation 
High motivation / Low motivation 
Crude OR p-value 
Knowledge about child’s oral health 
High 
Low 
 
3.98 
ref 
 
0.0005* 
ref 
 
 
Step 3:  
Variables  Brushing frequency 
Twice or more / Once or less 
Crude OR p-value 
Self-efficacy 
High 
Low 
 
8.76 
ref 
 
<.0001* 
ref 
 
 
Variables  Brushing frequency 
Twice or more / Once or less 
Crude OR p-value 
Self-motivation 
High 
Low 
 
7.07 
ref 
 
<.0001* 
ref 
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Step 4:  
Variables  Brushing frequency 
Twice or more / Once or less 
Adjusted OR p-value 
Knowledge about child’s oral health 
High 
Low 
 
1.12 
ref 
 
0.34 
ref 
 
Self-efficacy  
High 
Low 
 
8.61 
ref 
 
<.0001* 
ref 
 
 
Variables  Brushing frequency 
Twice or more / Once or less 
Adjusted OR p-value 
Knowledge about child’s oral health 
High 
Low 
 
1.21 
ref 
 
0.24 
ref 
 
Self-motivation 
High 
Low 
 
6.68 
ref 
 
<.0001* 
ref 
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Table 16. Odds ratios and p-values of children’s brushing frequency, according to 
mothers’ knowledge and self-efficacy/self-motivation 
 Path a 
(X-M) 
Path b 
(M-Y) 
Path c 
(X-Y) 
 
Path c’ 
(X-Y controlling 
for M) 
Model 1 X (mothers’ knowledge) Y (brushing freq.) mediated by M (self-efficacy) 
OR 2.02 
 
8.76 
 
1.41 
 
X=1.12 
M=8.61 
 
p-value (<.0001)* 
 
(<.0001)* 
 
(0.01)* 
 
X=(0.34) 
M=(<.0001)* 
 
Model 2 X (mothers’ knowledge) Y (brushing freq.) mediated by M (self-motivation) 
OR 3.98 
 
7.07 1.41 
 
X=1.21 
M=6.68 
 
p-value (<.0001)* 
 
(<.0001)* 
 
(0.01)* 
 
X=(0.24) 
M=(<.0001)* 
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               Figure 5. Maternal self-efficacy as the mediator factor 
 
 
 
 
 
               Figure 6.  Maternal self-motivation as the mediator factor 
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CHAPTER V: DISCUSSION 
Data was analyzed from a survey administered to mothers who are residents of 
public housing in the Greater Boston area to investigate how knowledgeable they are 
about children’s oral health, their level of self-efficacy and self- motivation to brush their 
children’s teeth, and finally how frequently their children’s teeth brushed. The survey 
also explored mother and child related characteristics that could be associated with 
maternal psycho-social factors and child’s brushing frequency. This is one of the first few 
studies to investigate how these factors interact with one another and affect child’s 
brushing behavior.  
A. Maternal Knowledge and Self-efficacy 
Our analysis suggests that mothers’ knowledge about children’s oral health is 
strongly associated with maternal high level of self- efficacy for brushing their children’s 
teeth. Finlayson et al. who analyzed data from low income African-American families 
limited to 1–5-year-old children and their mothers (n = 719) living in Detroit, reported 
similar findings. Mothers who were more knowledgeable about their children's oral 
hygiene needs, felt more efficacious, and had children who brushed more frequently 
(Finlayson, Siefert, Ismail, & Sohn, 2007). 
We have also found, based on our data, that mothers aged 25-34 were more 
efficacious than younger or older mothers in brushing their children’s teeth. One possible 
explanation is that younger mothers are not as experienced as older ones, and that is what 
is making them unsure of their ability to brush their children’s teeth. Mothers older than 
34 years old could be overwhelmed with having more children or more tasks to do, which 
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makes them feel less efficacious about brushing their children’s teeth. One drawback in 
our sample is that we don’t know the birth order of the child enrolled in the study or how 
many children each mother has, which makes us unsure of what could be the reason 
behind our finding. 
B. Maternal Knowledge and Self-motivation  
The bivariate analysis suggest that mothers’ with high knowledge about child’s 
oral health had about four times the odds of being highly motivated to brush their 
children’s teeth in comparison with mothers with low knowledge score, and that was 
statistically significant. While the multivariate model showed that highly knowledgeable 
mothers had about three times the odds of being highly motivated, this result was also 
statistically significant.  
To date, no study was done to investigate the relationship between mothers’ 
knowledge about child’s oral health and mothers’ level of motivation to brush their 
children’s teeth, so we don’t have any studies to compare to. Alternatively we will 
compare with some studies that have been done in the field of smoking cessation. Mainly 
all the studies had similar results comparing to what we found. A study done by Levis et 
al. concluded that despite barriers to reducing rates of smoking during pregnancy, 
educational information explaining babies' risks could motivate women to quit (Levis et 
al., 2014). 
Another study which was done on parents who smoke and have children 
diagnosed with asthma, found that the majority of parents who have some knowledge 
about the effects of environmental tobacco smoke would like to quit (Mahabee-Gittens, 
2002).  
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In conclusion, knowledge increases self-motivation among mothers, both in 
smoking cessation and oral health fields to improve child’s general health and oral health 
respectively. 
C. Self-efficacy and Behavior  
Mothers with high levels of self-efficacy for brushing their children’s teeth twice 
or more a day represented three quarters of mothers in our sample. Self-efficacy was a 
very strong and a statistically significant predictor of child’s brushing frequency. This 
finding was consistent with Finlayson et al. who found that the mean for self-efficacy 
score in her study sample was 3 (range 1-4) and it was a strong and significant predictor 
of child’s 1-week brushing frequency. For each unit increase in oral health related self-
efficacy, 1–3-year olds were expected to brush 18% more frequently on average during 1 
week, and 4–5-year olds were expected to brush 9% more often (Finlayson, T. L., Siefert, 
K., Ismail, A. I., & Sohn, 2007). Similar positive results were found in a study done by 
Pine and colleagues, who conducted an international study on parents and their children 
aged 3-4 years old. They found that self-efficacy related to children’s tooth brushing was 
the strongest predictor of brushing (Pine, C. M., Adair, P. M., Petersen, P. E., Douglass, 
C., Burnside, G., Nicoll, A. D., ... & Williams, 2004). Furthermore, two cross-sectional 
studies done in 1993 on mother/child dyads showed that caregiver’s low self-efficacy was 
associated with having children who have higher caries rates. The results of our study and 
all the aforementioned studies agree with the self-efficacy theory which is a construct of 
Bandura’s Social Cognitive theory, that the level of an individual’s self-efficacy is a 
predictor his behavior. 
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Another variable which was found to be significant in the final regression model 
was child’s age and child’s past year dental visit. Older children had higher odds of 
increased brushing frequency in comparison with younger children. This similar result 
was found in Finlayson et al.’s study, older children brushed more frequently among the 
1–3-year-old children. Five year olds also brushed more often than 4-year olds. This 
finding is expected, because as children grow their oral hygiene skills improve and they 
become more capable of brushing their teeth. It is also not surprising that children who 
have visited the dentist in the past year brush their teeth more frequently. It could be due 
to the fact that their mothers became more aware of the importance of brushing their 
children’s teeth after seeing the dentist and getting advice from him, or the fact that the 
child had a restorative dental visit and his/her mother doesn’t want her child to have any 
more cavities and suffer from dental pain again. 
D. Self-motivation and Behavior 
We found that mothers with a high level of self-motivation had 7.41 times the 
odds of brushing their children’s teeth twice or more a day in comparison with mothers 
with low levels of self-motivation, and that was statistically significant. We have no 
studies in the field of oral health to compare to, so we will compare our findings with 
studies in the field of weight loss. Positive association was also found in a study done to 
evaluate weight loss motives among treatment-seeking overweight children, and their 
relationship to treatment outcome. Parent’s motivation was related to successful 
treatment outcome among children enrolled in obesity treatment (Braden, Crow, & 
Boutelle, 2015). In addition, Webber and colleagues focused on motivation and its 
relationship to weight loss and adherence. They found that individuals who have a higher 
 87 
 
 
motivation level would lose more weight and maintain this weight loss after the program 
is over (Webber, K. H., Tate, D. F., Ward, D. S., Bowling, 2010). Another study 
examined the psychosocial variables related to exercise during a weight reduction 
program, it revealed that having high self-motivation for exercise remained a significant 
predictor of weight loss at 16 months follow-up (Teixeira, P. J., Going, S. B., 
Houtkooper, L. B., Cussler, E. C, Metcalfe, L. L., Blew, R. M., Sardinha, L. B., & 
Lohman, 2004). Finally, Williams et al. conducted a six month study using morbidly 
overweight patients to determine which patients would lose weight and maintain that over 
two years. This longitudinal study found that autonomous motivation was an important 
predictor for the amount of weight loss and long term maintenance (Williams, G., Grow, 
V., Freedman, Z., Ryan, R., & Deci, 1996).  
All the reported findings support the Self-Determination Theory, as well as the Health 
Belief Model which uses the self-motivational approach. 
Child’s age and past year dental visit were also significant predictors of child’s 
brushing frequency in the final model. The explanations described in detail in Discussion 
section C regarding child age and past dental visits, are the same when self-motivation 
instead of self-efficacy was the main predictor. 
E. Self-efficacy, Self-motivation and Behavior 
In our data we found that the majority of mothers are highly efficacious and 
highly motivated to brush their children’s teeth twice a day. Self-efficacy and self-
motivation were highly associated.  
The composite variable of self-efficacy and self-motivation was significantly 
associated with child’s brushing frequency in the bivariate analysis. This result is 
 88 
 
 
consistent with a previous study which was done in Amsterdam. It found that lower 
dental self-efficacy, and an external dental health locus of control, were associated with 
poor oral hygiene behaviors, which were linked to higher levels of dental caries among 
children (Duijster, van Loveren, Dusseldorp, & Verrips, 2014). This agrees with the new 
conceptualizations of the health belief model which incorporates both, self-efficacy and 
motivation. A combination of motivation and self-efficacy facilitates the adoption of a 
behavior and its maintenance. Moreover, Bandura describes subjects who are highly 
efficacious to be those who perform more challenging tasks, while less efficacious 
subjects are those who have lower levels of motivation (Bandura, 2006).  
Similar to our findings, but predicting the characteristics required for an 
individual to be successful in weight management, Reicks et al. found that self-efficacy 
and locus of control are both important factors (Reicks, M., Mills, J., & Henry, 2004). On 
the contrary, another study found that self-motivation did not correlate significantly with 
either actual or adjusted weight loss, while self-efficacy measures did. Authors concluded 
that confidence levels and outcome expectancies are important predictors for weight loss 
(Edell, Edington, Herd, O’Brien, & Witkin, 1987).  
Since self-efficacy and self-motivation are both highly associated in our data we 
were not able to put them together in the same logistic regression model, to determine 
which would be a stronger predictor of child’s brushing frequency. Alternatively, we can 
compare both multiple regression models conducted where each variable was entered 
separately as the main predictor of child’s brushing frequency. Results show that mothers 
who were highly efficacious had10.51 times the odds of brushing their children’s teeth 
twice a day in comparison with mothers with low levels of self-efficacy. On the other 
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hand, highly motivated mothers had 7.41 times the odds of brushing their children’s teeth 
twice a day in comparison with those who have low levels of self-motivation. Both were 
statistically significant at alpha 0.05. So it seems like maternal self- efficacy has higher 
odds than self-motivation for having the child’s teeth brushed twice or more a day. This 
suggests that maternal self-efficacy could be the key for child’s better oral health. 
Therefore, we would expect that mothers who are highly efficacious are more likely to 
have their children’s teeth brushed twice a day or more, in comparison with mothers who 
are highly motivated only. However, based on the theories mentioned previously and 
since they are both highly associated, it seems like mostly mothers who are highly 
efficacious are highly motivated as well. It could be more of the combined effect of both 
factors rather than the effect one of them over the other.  
F. Maternal Knowledge and Child’s brushing frequency 
About half of the mothers in our sample were highly knowledgeable about their 
children’s oral health. The results of our study shows that mother’s knowledge about 
child’s oral health was associated with child’s brushing frequency only in the bivariate 
analysis. However, after adjusting for potential confounders this association was 
attenuated and was not statistically significant. Mothers’ education level was also not 
associated with brushing frequency. A study done in Tehran on children aged 9 years old 
found similar results, where only mothers' positive attitude towards oral health was 
associated with children's twice-daily tooth brushing, while mothers' higher level of oral 
health knowledge was not (Saied-Moallemi, Z., 2008).  
A possible explanation could be that, even if mothers have high knowledge about 
children’s oral health they don’t really realize the harmful effects and consequences of 
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not brushing their children’s teeth, and that oral health is linked to the child’s general 
health and well-being. Furthermore, most mothers from low-income populations who 
have children from this young age group, would think that deciduous teeth is not 
important and would fall out eventually, so that could be the reason behind them not 
brushing their children’s teeth despite their high level of knowledge about child’s oral 
health. This agrees with the fact that many health campaigns fail because they are based 
purely on the Health Belief Model. Where the success of the campaign is relying mainly 
on the idea that if we increase the knowledge level of an individual, this would result in 
better behavior. That is not necessarily true, a very good example is that a lot of people 
know smoking is harmful for their health, but they still choose to smoke! 
In contrast, another study done  in Tehran in 2014 on children aged 11-12 years 
old found opposite results to our findings, that mother’s higher knowledge about oral 
health and educational status were associated significantly with children’s better oral 
health status (Nourijelyani, Keramat, 2014). There are three possible explanations for 
these contradicting findings. First, mother’s knowledge scales used in both studies are 
totally different; no study yet has used the same scale we did. Second, the outcomes are 
different too; in this study child’s oral health status was used as an outcome and has been 
measured by DMFT, while in our study the outcome was brushing frequency. Finally, 
children in our sample were much younger (aged 1-5 years old), so they rely mostly on 
their mothers. While on the other hand, older children (aged 11-12) will brush their teeth 
on their own not depending on their mothers’ help. It could be that they brush more 
regardless of their mothers’ knowledge level about oral health. 
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Comparing our study findings with the study done by Finlayson et al. on children 
with similar age group (1-5 years old) coming from a low-income African-American 
population, where children’s 1-week brushing frequency was the main outcome 
examined in that study and was measured by the mothers’ report of the total number of 
times the child's teeth were brushed in the last week. Authors found that maternal 
knowledge about children’s oral hygiene scale was significantly positively related to 
brushing frequency, while mothers’ knowledge of appropriate bottle use was not 
(Finlayson, Siefert, Ismail, & Sohn, 2007). Perhaps that, since the knowledge scale we 
used combined similar questions from both scales, the questions about bottle use was the 
reason behind diluting the effect of  association between the knowledge scale overall and 
brushing frequency resulting in lower odds ratio and insignificant association (Finlayson, 
Siefert, Ismail, & Sohn, 2007). 
When mediation analysis was conducted, full mediation was observed. Both 
maternal self-efficacy and self-motivation were found to be mediators in the pathway 
between maternal knowledge about child’s oral health and child’s brushing frequency. 
This is the first study to examine if self-efficacy and self-motivation are potential 
mediators in the relationship pathway. 
 Another major strength of this study is that it is one of the first to investigate the 
relationship between maternal knowledge about child’s oral health, maternal self-efficacy 
and maternal self-motivation and the association between these multiple maternal factors 
and tooth brushing practices among a low-income largely Hispanic population. The 
findings of this research will enrich the available knowledge and add to the literature by 
providing a clearer understanding of maternal self-efficacy and self-motivation on behalf 
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of their children, which will aid in the development of targeted clinical interventions to 
lessen the burden of caries for our most vulnerable children and families. 
There are some limitations to the study that must be recognized, our findings is 
based on a cross-sectional design so we can’t assume causation, only association can be 
concluded. Therefore, longitudinal research is needed to confirm the results found and to 
evaluate the predictive value of psycho-social variables on children’s brushing outcome. 
Self-efficacy and self-motivation are often used to predict change of behavior overtime 
rather than concurrently. The cross-sectional nature of this study did not enable us of 
assessing these changes.  
Our main outcome, which is child’s tooth brushing frequency reported by the 
mother, could be subject to recall bias or socially desirable response bias. Moreover, 
young children tend to play with the tooth brush instead of actually brushing; mothers 
could have considered that as brushing resulting in misclassification bias. Associations 
observed in our analysis might be due to overestimated frequencies reported by mothers, 
which could be masking the real relationship of actual child’s brushing behavior and 
other main predictors of interest. Furthermore, despite the high percentage of children 
having their teeth brushed twice or more a day in our sample, this doesn’t really imply 
that they would have better oral hygiene in comparison with children who brush less 
frequently, because brushing quality was not assessed in the study.  
The measures of self-efficacy and self- motivation were both 5-point response 
scales, with two of them being not anchored so most likely won’t be chosen by study 
participants, so that would leave us with actually having only 3 possible responses. This 
is a very narrow range that doesn’t allow for effective discrimination between mothers 
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with different levels of efficacy/motivation and would result in less variation. Most of the 
mothers when asked about their efficacy and motivation level to brush their children’s 
teeth twice a day; they had chosen the following responses “extremely sure” and “very 
much want to”, respectively.  A possible way to overcome this limitation in future studies 
is to use a scale with a wide range of responses to make sure of having variation in the 
efficacy/motivation ratings. A possible explanation of having high efficacy and 
motivation scores is that mothers don’t want to seem like they are unable or unmotivated 
to care for their children’s teeth.  Additionally, reporting to be highly efficacious and 
motivated is a socially desirable response. Furthermore, mothers always want the best for 
their children especially when it’s related to their health, so they would tend to respond 
‘very much sure’ and ‘very much want to’ brush their children’s teeth even if they were 
not. 
Finally, some important information about mother’s marital status and child’s 
birth order was not available in this data set. Being an overburdened single mother could 
contribute as an additional barrier for taking care of child’s oral health. Moreover, child’s 
birth order and number of children in the family can impact brushing frequency as well. 
As mothers gain experience with having more children, they could possibly get 
overwhelmed and not focus on their child’s oral health as they did with their first child. 
We could have seen interesting trends and results including these two important 
variables, if they were available, in our analysis. 
Despite the listed limitations, this study has many strengths points as mentioned 
previously and will be a great contribution to the available literature. 
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CONCLUSION AND PUBLUC HEALTH IMPLICATION 
Dental disparities are a significant public health problem that has not been 
adequately addressed. Many factors can contribute to poor oral health and affect 
children’s quality of life. Mothers play a major role in the life of their children, and can 
help promote good oral health habits from a young age, thus reducing their risk of dental 
caries. In our research we have investigated the association between important maternal 
psycho-social factors and child’s brushing frequency, within a low-income, largely 
Hispanic population. Maternal knowledge about child’s oral health was associated with 
self-efficacy and self-motivation. Self-efficacy and self-motivation were found to be 
highly associated. Data also showed a strong association between children’s brushing 
frequency twice or more a day and mother’s high level of self-efficacy as well as high 
level of self-motivation. However, no association between maternal knowledge about 
child’s oral health and child’s brushing frequency was observed. 
Mediation analysis has revealed that self-efficacy and self-motivation are both 
mediators in the pathway between maternal knowledge about child’s oral health and 
child’s brushing behavior, and full mediation was observed. 
Maternal knowledge about child oral health, maternal self-efficacy and self-
motivation are potentially modifiable; intervening on these factors could help foster 
healthy dental habits and increase the oral health potential for young children from low-
income families early in life.  The findings of this study underscore the need for 
researchers to design more effective interventions to improve maternal knowledge, 
enhance their efficacy levels and boost their motivation. Targeting maternal behavior 
change, with the aim of improving children’s oral health. It also highlights the need to 
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broaden the scope and consider those maternal factors as important ones that need to be 
focused on, when planning caries preventive programs done for children. 
This study is considered as one of the early stepping stones in this emerging field 
of studying social cognitive and psycho-social determinants of oral health disparities in 
young children, further research and much work is still needed.  Longitudinal research is 
necessary to understand the causal relationship between these factors and oral health. 
Replicating this study will also help strengthen the results and confirm our findings. 
Furthermore, qualitative studies would be beneficial to gain a better understanding of 
mothers’ thought processes leading to their answers in their survey. In addition, it could 
provide insight on how participants from this population think about oral health and its 
associated behaviors. 
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“7th annual New England rural oral health conference”,  Wesford, MA, USA 
 
“The principles of research methodology “, King Abdulaziz University, Saudi 
Society of Internal Medicine, Jeddah, Saudi Arabia 
 
 
The future of oral health in the Kingdom”Prevention is the strategic 
solution” organized byKing Khalid National Guard hospital in collaboration 
with Community and Preventive Medicine Department,held at Park Hyat  
hotel,Jeddah,SA. 
 
“Scholarship preparation” King Abdulaziz University, Center for Teaching 
and Learning Development, Jeddah, SA. 
 
The Monthly Advanced Dental Seminars at King Fahd Armed Forces 
Hospital, Jeddah, SA. 
 
“Dental Implant on bone level “symposium and workshop, King Fahd 
Armed Forces Hospital, Jeddah, SA. 
 
“Jeddah international dental conference” King Fahd General Hospital, 
Jeddah, SA. 
 
“Survival of Excellence Rather Than Second Best”. Restorative dentistry 
symposium and work shop King Fahd Armed Forces Hospital in Jeddah, SA. 
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July 2008 
 
February 2008 
 
 
February2008 
 
 
February 2008 
 
 
 
April-May 2007 
 
 
May 2007 
 
 
April 2007 
 
 
February -March 2007 
 
February 2007 
 
 
January 2007 
 
 
January 2007 
 
 
November 2006 
 
 
 
November 2006 
 
Course on the Root Canal Therapy. Dental Center, KFAFH, Jeddah, SA. 
 
“Hi-Tech Dentistry”, King Faisal Specialist Hospital & Research Center, 
Jeddah, SA. 
 
The 5th Pan Arab Association of Oral and Maxillofacial Surgeons Conference in 
Collaboration with King Fahd Hospital, Jeddah, SA. 
 “Introduction to Evidence based Dentistry”, KFAFH, Jeddah, SA. 
 
 
“3rd Jeddah Dental Esthetic conference 2007”, King Faisal Specialist 
Hospital & Research Center, Jeddah, SA. 
 
 
“Porcelain Veneers in 2007 Advancing from Good to Excellent” work shop. 
King Faisal Specialist Hospital & Research Center, Hilton, Jeddah, SA . 
 
 
“The Art and Science of Implant Dentistry” Dr. Sulaiman Fakeeh Hospital, 
Jeddah, SA  
 
Jeddah Endodontic Symposium 2007 (Lectures and Hands-on in Rotary 
instrumentation) Crown Plaza Hotel – Jeddah, SA. 
 
 
“Restorative Dentistry” Meridian Hotel, Jeddah, SA.  
 
The 18th Saudi International Dental Congress King Fahd Cultural Center - 
Riyadh, SA.  
 
 
Infection control Intensive Course , King Fahd General Hospital, Jeddah, SA . 
 
 
“Applying New Advances in Dental Practice” Saudi Dental Society, held at 
Intercontinental hotel in Taif, SA. 
 
 
The 15th Alexandria International Dental Congress (AIDC) 
Alexandria, Egypt  
 
 
Restorative Solutions for Orthodontic Problems Course  
15th Alexandria international dental congress (AIDC), Alexandria, Egypt.  
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SEMINARS ATTENDED Attended several seminars on various dental topics. 
PROFESSIONAL 
CERTIFICATION 
April 2015:American Board in Dental Public Health part 1: PASS 
August 2015: BLS (Basic life support), Boston University, MA,USA. 
March 2007:Saudi Council for Health Specialties Exam for Dental License 
:80% 
 
ACADEMIC HONORS & 
AWARDS 
2006-2007:Awarded by the Dean, Faculty of Dentistry for graduating with 
second honors degree 
2001-2007: Received several Academic Distinction Awards by King 
Abdulaziz University, Jeddah, Saudi Arabia 
Honor student in My Little House School throughout all years of study. 
 
PROFESSIONAL 
MEMBERSHIPS 
Member of The American Public Health Association (APHA) 
Member of The Saudi Council for Health Specialties 
Member of The Saudi Dental Society (SDS) 
LANGUAGES 
PROFICIENCY & 
CERTIFICATION 
6 June 2015 
 
31 October 2010 
 
 
2001-2007 
 
 
June 2000 
 
December 1997 
 
 
May 1997 
 
 
April 1996 
 
June 1995 
 
May 1995 
 
Multilingual, highly fluent in spoken and written Arabic (as 1st language)    
and English. Moderately in French. Proficient in English typing and 
moderate in Arabic typing. 
Test of English as a foreign language (TOEFL) score: 107. Internet-based, 
Burlington, Massachusetts, U.S.A 
 
Test of English as a foreign language (TOEFL) score: 96. Internet-based, 
Jeddah, SA. 
 
King Abdulaziz University, Faculty of Dentistry, all courses are taught and 
conducted in English. 
 
“Certificate in Advanced English “Grade: C, University of Cambridge Local 
Examination Syndicate International Examinations, Jeddah, SA. 
 
“First Certificate in English” Grade: C, University of Cambridge Local 
Examinations Syndicate International Examinations, Jeddah, SA. 
 
(D.E.L.F) at examination center of the Ministry of National Education of the 
French Republic, Jeddah, SA. 
 
 
“Preliminary English Test” (PASS), University of Cambridge local 
examinations syndicate international examinations, Jeddah, SA. 
 
French Junior 2ND Diploma of the French Saudi center, Jeddah, SA. 
 
French Junior 1ST Diploma of the French Saudi center, Jeddah, SA. 
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WORK RELATED SKILLS 
 
 
 
 
 
 
 
-Good experience and use of computer programs including MS Word, 
Power point, Excel, Keynote, Pages, SPSS, SAS. 
 -Organizational Skills: Managing appointments and treatments for own set 
of patients. Experienced at working to deadlines and following exact 
procedures. 
-Communication and interpersonal: Excellent patient care skills learned 
through clinical practice. 
INTRESTS AND HOBBIES Scuba diver and marine enthusiast. 
Cooking and baking, creative writing and reading. 
Artistic skills: playing piano. 
REFERENCES Available upon request 
 
 
